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S C Automatic Test Equipment is ready now 
for the weapon system of tomorrow 


Systems Checkout and Test Equipment 


SCATE 


most advanced 


is perhaps the 
, versatile, and fastest automatic test equipment avail- 
able today. Highly modular construction allows it to keep pace with 


a weapon system from prototype to operational status. 


Nucleus of SCATE is solid-state modules of proven dependability, 
one for virtually every testing function. As a weapon system evolves, 
the appropriate modules are plugged in. Only stimulus generators 
and response normalizers must be engineered. 


Programmed with punched Mylar tape, SCATE reaches 7000- 


bit-per-second speed as it tests an unprecedented number of para- 


meters, makes marginal and contour tests, isolates faults, detects 


performance degradation, predicts probable failures, prints a 


permanent record—and checks itself. 
In short, SCATE delivers 1) flexibility, 2) complete solid-state 
modularization, 3) fault isolation, 4) self-testing. For further in- 


formation, write: ; sea 
Military Products Division 


1400 North Goodman Street 
Rochester 3, New York 


Engineers and scientists interested in challenging opportunities 
are invited to send résumés to Director, Technical Employment. 
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THE CONTENTS OF THIS ISSUE IN BRIEF 


Underground Warfare (p. 770)... . Although guided missiles and nu- 
clear bombs are much in the public eye today, much more emphasis should be given 
to our new land mines which are powerful and effective weapons to assure the swift 
passage of our combat troops or to harass those of an enemy and destroy even his 
heaviest tanks. Mines, mine laying, detection, and elimination are all discussed here 
with authority by Mark S. Watson, noted military correspondent. 


Disarmament—and After (p. 775)...» While man still dreams of a 
peaceful world free from weapons, practical reality makes it clear that as long as the 
Communist objective is world domination disarmament must remain only a dream. 
“Armaments may constitute a mighty heavy burden,” says Maj. Reginald Hargreaves, 
“but a rifle and pack are far more easily borne than the weight of a helot’s chains.” 


Industry Studies Defense (p. 778) . . . . What weapons will future war 


demand? American companies have decided that they cannot wait for the Govern- 
ment to answer this vital question. According to Dr. George L. Haller they are initi- 
ating research programs today to determine how best to use their limited resources for 
possible national emergencies. 


What of Manned Aircraft? (p. 782) ... . Our doctrine of massive re- 
taliation is gradually giving way to a more practical one of precision and selection, 
making the need for human observation and guidance imperative. “We can abandon 
the manned bomber, fighter, and fighter-bomber only if we are willing to abandon all 
objectives except simple survival and purposeless revenge,” says Author William V. 
Kennedy, well-known military writer. 

Weapons Readiness Now (p. 785)... . History shows how, time and 
again, the United States has suffered from a lack of preparedness. “The costs we have 
paid as a nation are reckoned in the hundreds of thousands of lives of our men, the 
waste of our material resources, and the squandering of our money.” J. E. Trainer, 
president of the A.O.A., tells how the Association is trying to prevent such waste. 


International Shooting (p. 787) . . . . Small-bore free-weapon competition 
is a type of marksmanship which United States shooters have been neglecting, says 
Col. Robin G. Montgomery, commanding the Army’s Advanced Marksmanship Unit. 
However, we have the marksmen, and we can supply the accurate guns and ammu- 
nition required. So let’s “get with it,” the author says. 

We Need Civil Defense (p. 791)... . Under the modern concept of 
“total war” the civilian population is in as much danger as the armed forces, and the 
lack of even elementary protection for U. S. citizens makes them an inviting target 
to enemy attack. Civil defense without shelters is like an air force without airplanes, 
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writes Anthony G. Priest, who also points out that fireproof buildings would save 
many lives even in peacetime. 

Survival with Victory (p. 794) .. . . If the United States is to withstand 
a surprise nuclear attack and fight back successfully, our industry must plan now to 
wage “broken-backed warfare.” Col. Virgil Ney recommends that this be done by 
dispersal of manufacturing complexes, protection of raw materials, the construction of 
underground plants, and the appointment of a Secretary of Emergency Industry. 


The Ship-Shore Duel (p. 798) . .. . This sixth in the series of articles on 
Civil War ordnance tells how the Union Navy developed new tactics to combat the 
Confederate forts. They proved successful, says W. T. Adams, where the ships had 
room to maneuver, but the shore batteries had the upper hand where the channels 
were narrow and well fortified. 


Shock-Wave Photography (p. 877) . .. . A continuing study of shock- 
wave phenomena is essential for the maximum effectiveness of explosive weapons, 


especially in such applications as missile warheads. A new technique, using reflector- 
ized material, now makes it possible to photograph small-magnitude waves in day- 
light, according to David McLanahan. 


Ceramics for New Weapons (p. 880)... . There is an increasing de- 
mand for the operation of weapon systems at ever-higher temperatures because of the 
significant improvements in thermal efficiency and effectiveness that can be obtained. 
Guided missiles, electronic components, nuclear devices, and even conventional weap- 
ons all are requiring more and more use of ceramics. Albert P. Levitt tells of the 
research being conducted in this field. 


Supersonic Target Drones (p. 882) . . . . With offensive missiles now 
able to streak through the skies at several times the speed of sound it is imperative 
that we perfect our defenses against such weapons in enemy hands. According to 
T. L. Trexler the liquid-fueled ramjet-powered drone is well fitted to offer an elusive 
and relatively economical target to test our antimissile weapons systems. 


New Alloy Aids Missiles (p. 886) . . . . The probe tube projecting from 
the nose of a guided missile is subject to extreme heating during flight, but A. I. 
Sprinz and R. L. Wachtell disclose how a newly developed coating of chromium and 
other metals can protect the parts from oxidation effects. 


Bionics and Defense (p. 888) .. . . A new science unlocks the biological 
secrets of living cells and uses them for the advancement of military electronic sys- 
tems, as outlined here by Walter A. Murphy. 





Keep America ON THE TARGET 


Enroll your defense- 
minded friends 

in the Ordnance 
Association today! 





Membership in the American Ordnance Association, the only organization devoted exclusively to 
armament preparedness and industrial readiness, is open to all citizens of the United States. 


Many associates who share your interest in national defense would be anxious to take advantage of A.O.A. 
benefits if they knew about the aims and services of our Association. 





Why not tell them about our patriotic group of nearly 44,000 Ameri- 

A.O.A. MEMBERS GET: cans who keep up to date on America’s weapons problems and prog- 
%& Orpnance magazine (bimonthly). ress while they help build ordnance know-how for the defense of 
*% THe Common Derense—monthly our country? In doing this you can— 


armament newsletter. 


Win for yourself attractive A.O.A. Prints (see page 891). 


*% INpustriAL PREPAREDNESS—report 
on Divisions and Sections. Earn the thanks of friends who want to keep up with today’s 


%& Membership in a local A.O.A. rapid advances in ordnance. 


ne be » 

tated oaks Increase the membership and effectiveness of your A.O.A. 
*® Plus Ordnance Book Service, em- 
bossed membership card, plant visits, Help build armament preparedness for America. 
national meetings, weapons tests and 


demonstrations. Be sure to give the application below to a friend and tell him of 
FOR ONLY $5 A YEAR the personal satisfaction you derive from membership. Additional 
applications will be gladly sent on request. 











MEMBERSHIP APPLICATION 


I hereby apply for individual membership in the American Ordnance 
Association and enclose annual dues ($5.00 for one year, or $12.50 for 
three years) which include Orpnance and other publications, and all 
membership privileges. / certify that I am a citizen of the United States. 
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The pilot is in 
The SD-1 Surveillance Drone flies remotely controlled 
tactical surveillance missions without risking manned 


aircraft or pilot. It is extremely mobile, simple to use 
and maintain, and can be readily adapted to carry TV or 
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side, flying over enemy lines. 


film cameras, infrared, radiation detection or radar 
reconnaissance equipment. The SD-1 is the Army’s only 
operational surveillance drone. Northrop’s Radioplane 
Division developed and produces it. 


RADIOPLANE 


A DIVISION OF 


NORTHROP 


735 





Shown below is a composite view of Librascope’s facilities where 

[| BR ASCO F ra a variety of computer systems are currently in different stages 
of design and production. Some are strategically involved with 

national defense...others deal with business and industrial process 

control. Each is uniquely designed to answer a particular need. The 

success of these systems illustrates the value of Librascope’s 

FAC LIT | FS engineering philosophy: A decentralized organization of spe- 
cialized project teams responsible for assignments from concept to 


delivery...and backed up by excellent research, service, and production facil- 
ities. For your computer requirements, call on the company whose breadth 
of diversification in computer technology is unsurpassed. @ Librascope 
Division, General Precision, Inc., 808 Western Avenue, Glendale, Calif. 
For career opportunities write to John Schmidt, Engineering Employment. @ 


computers that pace man’s expanding mind 
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Atoms, maps 


Nuclear inspection, aerial mapping, motion picture and 

television equipment have Kollmorgen in common. In 

fields so diverse, highly developed Kollmorgen capabilities 

make these significant contributions: 

e@ Continuous-strip inspection cameras which photograph 
the internal surfaces of nuclear power plant fuel elements. 

© Hot-cell periscopes for remote viewing and photograph- 
ing of hazardous procedures. 

¢ Catadioptric systems for television and other applications. 


Resumes invited from qualified optical engineers. 
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and matinees 


e Lenses for high speed, high contrast, aerial reconnaissance 
cameras. 

© Kollmorgen Snaplite® prime lenses are used exclusively 
with Cinerama all over the world. In fact, Snaplites® 
are used in seven out of every ten motion picture theaters. 


The engineering and manufacturing skills which produced 
this optical/electronic/ mechanical equipment are satisfying 
other industrial and defense needs. Our brochure furnishes 
details. Write Dept. 3-5. 


kK) KOLLMORGEN 


CORPORATION 
NORTHAMPTON, MASSACHUSETTS 





SPACE... IMAGINATION... ENERGY 

















Within these labyrinthed en- 
trances, shielded from the world 
by six feet of reinforced concrete 
and full-height earth barricades, 
lurks the mighty Betatron. Its 
task: to search out any defect in 
production-line propellant grains 
exposed to its powerful X-ray eye. 


This giant eye is only one part of ou 
complete nondestructive test installa- 
tion at Bacchus. Through such steps, 
the life history of each individual unit 
becomes an open book—its reliability 
can be computed, its readiness known 
before the need arises. Such exacting 
tests pave the way to space. 


Here twenty-five 
million electron 
volts probe the 
inmost secrets 
of a missile 


Vastly more powerful than any known 
industrial X-ray apparatus, the Betatron 
yields a clear picture through the full 
girth of the third-stage Minuteman 
engine in an eight-minute exposure, 
contrasted with more than a nine-hour 
exposure required with 1,000 curies of 
cobalt 60. Resolution is such that 


irregularities down to 0.01 inch can be 


examined. Power of the instrument, 


and dimensioning of the building which 
houses it, are more than equal to the 
task of scrutinizing interior topography 
of the cast composite double-base 
solid-propellant motors made at Bacchus: 
the third-stage Minuteman, advanced 


second-stage Polaris, Altair, and the others. 


Chemical 
Propulsion 


Division 
HERCULES ER COMPANY 


Hercules Tower 
910 Market Street 
Wilmington 99, 


Delaware 





Ordinary experience with metals 

cannot cope with the critical prob- 

; lems of fabricating this unique 
“welded structure— ideally suited for 

the flow of liquids through contoured or tapered 
panels with variable flow areas or variable channel 
widths. The Budd Company has the know-how 
to solve the many difficelties involved. Further, 
the resistance welded fabricating technique used 
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in this structure is applicable to a wide variety 
of materials and gages, and provides a joint 
that develops the strength and stability of the 


base material. 
A pioneer for years in forming and welding, 


we are prepared to fabricate such structures today. 
Product Development Department, The Budd 


Company, Philadelphia 32, Pa. 
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PRODUCTS OF THE PIONEER 
IN MILITARY ELECTRONICS... 


As a department of Fairchild’s Defense Products Division, Du Mont Military Electronics pro- 
vides acknowledged leadership in data acquisition, transmission and display, and support systems. 
These Du Mont talents have developed high resolution electronic imaging systems operating in 
the visual and near infrared portion of the spectrum, and from daylight illumination levels to 
overcast moonless nights. Electro-visual fire control, radar boresighting, missile guidance and 
space reconnaissance are typical applications. Millimeter wave radar for navigation, detection, 
tracking and ranging of surface and air targets is a specialized area of outstanding achievement. 
Rapid go-no-go electronic test equipment also has been designed and produced for operational 
check-out of missile, drone and aircraft systems. 

Whatever the environment or the requirement—the 

Du Mont Department offers over 25 years of experi- 

ence as the pioneer in military electronics. For in- AIRCH/ D 
formation or specifications, write the Marketing | AMERA AND INSTRUMENT CORPORATION 
Manager, Du Mont Military Electronics Depart- 


ment, Defense Products Division, 750 Bloomfield DEFENSE PRODUCTS DIVISION 


Avenue, Clifton, New Jersey. 


Engineers and Scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 
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air I COnstTIOR nike 


AIRESEARCH 400 cycle ac 
Freon ground air conditioners 
are the most reliable and 
compact systems produced 
for ground cooling 
applications. They are easily 
transportable by helicopter 
Trail ~ or ground vehicle to any 
Siiewetienaets 5 tons capacity / field location. , 
The compact, fully automatic 
unit shown at left, for 
example, measures 5x5x2 ft, 
weighs only 550 lb and 
provides 7% to 10 tons of 
cooling on a 125°F day. 
it also. provides 90,000 Btu 
per hour heating. 
The heart of the system is a 
simple centrifugal Freon 
compressor which has only 
one moving part. 
A hermetically sealed unit, 
it operates virtually without 
vibration and is unaffected 
by either attitude or oil level. 
Essentially the same 
AiResearch air conditioning 
system used in today’s jet 
airliners, these lightweight 
units have more than 
500,000 hours of proven 
dependability. 
Built to withstand rough 
handling in the field and 
operate dependably 
Helicopter transportable hut under the most severe weather 
refrigeration unit, conditions, rugged air 
1 tons capacity conditioners of this same 
; basic design are available, or 
can be built to provide 
from fractional tonnage up to 
any capacity of ground 
cooling desired. 
¢ A brochure describing 
AiResearch ground air 
conditioning systems may be 
obtained by writing to 
Environmental Controls 
Project, Los Angeles Division. 


Inflatable shelter refrigeration 
unit, 74% tons capacity 
(unit shown above) 
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AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 
Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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U.S. Navy's 600-ft. radio telescope for celes- 
tial exploration and space communication. 
(PHOTO COURTESY OF GRAD, URBAN @ SEELYE) 


Base and shaft of pintle bearing 
assembly for giant telescope. 


From pivot points to entire base structure... 
B-L-H supports world’s largest mobile telescope 


At B-L-H, big jobs—really big jobs—are stock in trade. Andin 
the case of the Navy’s 600-ft. radio telescope, both our design 
and fabrication skills were utilized. 

B-L-H played a vital role in the conceptual designs for the 
altitude and azimuth support and drive systems of this telescope, 
the world’s largest mobile structure. And huge pivot bearings 
designed and built by B-L-H brace the superstructure against 
hurricane winds while permitting complete freedom of rotation 
in altitude. 

Center of rotation for the massive instrument, in azimuth, is 
B-L-H’s pintle bearing assembly, which consists of the base and 


shaft assembly (shown above), roller and thrust bearing, inner 
and outer spherical seat and bearing housing. This assembly 
will withstand side wind loads of 12,700,000 Ib. and 6,000,000 
ft.-lb. overturning moment. 

The telescope’s base supporting structure was also built by 
B-L-H. Weighing 8000 tons and measuring 256 x 375 ft., it called 
for fabricating ability of a high order and facilities found only in 
the biggest and finest equipped shops. 

In addition to our work on radio telescopes, we have also 
fabricated large radar tracking antennas. If you have a project 
in this field, we can serve you well. Contact Dept. H-5. 


BALDWIN - LIMA: HAMILTON 
Industrial Equipment Division + Philadelphia 42, Pa. 


May-June 1961 





pinpoint 
a NASA 


payload 


CALTECH'S JPL RANGER, 
to carry research instrument packages 
to the moon, will rely upon precision 
design, construction, testing and 
performance of Motorola electronic 
equipment. Comprehensive measurements 
of operational and navigational data 
the aboard will be assembled for transmission 
by its Flight Data Encoder. An all 
MOON + solid state Transponder generates 
requ ives the telemetry carrier, receives ground 
commands, and translates carrier 
Motorola frequencies for two-way Doppler velocity 
systems measurements. % In laboratories and 
ee at launch site, Payload Test Sets will check 
reliabili ty out the spacecraft RF communications 
system. At NASA’s transmitter and receiver 
sites, Calibration Beacons will check 
command transmitter performance and radiate 
precise signals to test telemetry receivers. 
% Motorola’s participation in Ranger lunar 


probes demonstrates its space communications 


capabilities for frontier programs. 


Military Electronics Division AA) MOTOROLA 


CHICAGO 51, Iilinois, 1450 North Cicero Avenue 
SCOTTSDALE, Arizona, 8201 East McDowell! Road 
RIVERSIDE, California, 8330 Indiana Avenue 


Qualified technical personnel 
are invited to apply 
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...and it runs in a family! 


Today the Army is testing prototypes for a completely 
new “family” of medium duty, rubber-tired, multi- 
wheel drive vehicles. Vehicles that will be light 
enough to be transported by air, tough enough to take 
a parachute drop and travel roughest terrain, versa- 
tile enough to either speed along a highway or float 
across a river. 


Competitive designs for these amazing new ve- 
hicles have been submitted by three major automo- 
tive manufacturers and each builder’s ideas differed 
widely from the others in basic concept. So different, 
in fact, that each design demands entirely differ- 
ent types of driving axles and components. It is no 
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wonder then, because of Rockwell-Standard’s 50 years 
of experience in supplying the military with the in- 
dustry’s most complete line of driving assemblies, 
that each of the three competitive manufacturers con- 
sulted with our engineers on the power transmission 
problems. As a result . . . all three prototypes are 
equipped with Rockwell-Standard® Axles. 


If you are a designer or builder of military vehicles 
and confronted with a problem involving driving as- 
semblies, be sure to consult with Rockwell-Standard, 
Our experience, facilities and complete line of axle 
components will save you valuable time and help in- 
sure the dependability of your finished vehicle. 
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At central station data from remote 
sites are triangulated and displayed. 








Remote stations detect sferics caused by lightning. 
Bearing data are transmitted to central station. 











Flashes of light 
on kinescope 
indicate lightning’s location. 






Now. af 
Forecasting 
by Lightning 


New Lockheed Electronics weather system 
spots storms up to 2,000 miles away 


When a storm is brewing, lightning may send warnings 
hours before it is detected by weather radar. Lightning 
flashes (sferics) give valuable clues to weather condi- 
tions, but until recently, weathermen had no effective 
way of detecting and locating sferics at long range. 


Now, Lockheed Electronics has produced, in conjunc- 
tion with the Army Signal Corps and Air Force, a 
unique system that pinpoints all lightning flashes within 
a 4,000-mile area. 


Remote antennas pick up radio signals generated by 
sferics. Processing equipment converts the signals into 
directional data and transmits the information to the 
Air Force’s Severe Weather Warning Center in Kansas 
City, Missouri. There, after triangulation, the signals 
are traced on a display which gives the storm’s location 
and path. 


Continuing research is leading to use of sferics as an 
aid in forecasting tornados and for plotting severe 
storms in mid-ocean where present forecasting devices 
cannot be used. 


LEC is contributing importantly in a variety of ways to 
Gevelopment of equipment to advance meteorological 
knowledge. Among current projects are high perform- 
ance radiosondes and wind data conversion systems. 





MINDING THE FUTURE 


LOCKHEED 
ELECTRONICS 
COMPANY 


Plainfield, New Jersey 






ENGINEERS AND SCIENTISTS: 


For unique position advancement opportunities, 
please contact our Professional Placement Office. 






With its tremendous thrust, Zeus can intercept attackin 
missiles far from the area it defends 


Army’s Zeus is designed for a hit every time 
on supersonic bull’s-eyes! 


At best, an anti-missile defense will 
have only a few minutes to react 
...and no “second barrel” to fire at 
its supersonic target. 

Nike Zeus needs none. Tests of 
this new anti-missile missile show 
that it will attack enemy ICBM’s 
with 100% accuracy at a distant 
interception point. There its nuclear 
warhead will be detonated to blanket 


the approaching ICBM with an 
explosive curtain. 

The newest member of the famous 
Douglas Nike family, Zeus was de- 
veloped in a joint Western Electric, 
Bell Telephone, Douglas Aircraft 
project for the Army. Its design 
combines the most successful les- 
sons learned from Ajax and Hercules 
—Nike Zeus predecessors that are 


on duty around many important 
U.S. cities and industrial centers 
and with NATO forces overseas. 


DOUGLAS 


MISSILE ANDO SPACE SYSTEMS ¢ ANTI- 
SUBMARINE SYSTEMS © MILITARY AIRCRAFT @ 
OC-8 JETLINERS ¢ TRANSPORT AIRCRAFT @ 
AIRCOMB® « GROUND SUPPORT EQUIPMENT 
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‘COMP'UTENCE 


at work in Polaris program 


The mission: to develop and manufacture the electronic digital computer that provides stabilization for the submarine 
periscope or radio-metric sextant; resolves celestial information in bearing and elevation order signals; provides data 
for the correction of the inertial navigator; and compensates for the effects of roll, pitch, heading, and mast flexure. 
The means: Burroughs Computence. The results: precise launchings for Polaris. Other USN missions-accomplished: 
Polaris Fire Control Switchboards, aircraft carrier landing systems (through Burroughs Control Instrument Co.), and 
advanced digital airborne computers. The message: Be it by land, sea, air or space, Burroughs Computence—ranging 
from basic research through production to field service—takes its bearings, goes straight for the goal. Burroughs—TM 


Burroughs 4 


Burroughs *COMP’UTENCE / fota/ competence in computation 


Corporation 





SHILLELAGH 


U.S. Army Missile System 





The SHILLELAGH is being developed for the U.S. Army under the over-all direction of the U.S. Army Ordnance Corps. 





The United States Army SHILLELAGH surface-to-surface guided 
missile-like its Irish namesake-will be simple, reliable . . . lethal. 


Against enemy targets—moving or stationary-SHILLELAGH's accu- 


racy and firepower will provide the U.S. Army a devastating new 


weapon that kills with a first-round probability approaching unity 
...and at ranges never achieved in antitank warfare. SHILLELAGH 
is now under development at Aeronutronic, prime contractor on 


this advanced weapon system. 


AERONUTRONIC DIVISION ord MotorGompany, DEFENSE PRODUCTS GROUP 


FORD RCAD. NEWPORT BEACH. CALIFORNIA 


SHILLELAGH is one of many advanced programs currently under development at Aeronutronic’s 
new, million-square-foot Engineering & Research Center at Newport Beach in Southern California. 


Write for information about Aeronutronic’s 
capabilities and career opportunities now 
open for engineers and scientists. 





MEN WHO KNOW 
FACILITIES, CAPACITY 
AND EXPERIENCE, BUY... 


“fabrication by Mahon” 


Unmatched experience . . . from fabricating hundreds of thousands of parts of all 
types, both mechanical and structural... has sharpened old-time craftsmanship 
into a modern production art, uniquely applied by Mahon’s Steel-Weld Division. No 
matter what kind of fabrication—welding, machining, or assembling—your parts 
might require, Mahon's experience is yours at no extra cost. This depth of expe- 
rience is backed by extensive facilities and large capacity to provide the best single- 
source-service for fabrication of a part or a production lot. Besides steel, Mahon 
also fabricates alloy or aluminum designs. 





Gear cases, formerly cast, now Steel- ~— 
Weld fabricated with the Mahon hall- 
mark—the touch of a “torch.” 


Non-destructive radiographic inspec- 
tion insures highest quality work by 
Mahon— Master of Metals. 


WRITE TODAY FOR NEW 
STEEL-WELD LITERATURE... 
OR, FOR ON-THE-SPOT HELP, 
DISCUSS YOUR DESIGN 
REQUIREMENTS WITH A MAHON 
FABRICATION ENGINEER 


THE R. C. MAHON COMPANY - DETROIT 34, MICHIGAN 


Manufacturing Plants—Detroit, Michigan and Torrance, California Sales-Engineering Offices: Detroit, Chicago, New York, San Francisco and Torrance 


MAH ON 
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Everything the enemy says 
will be used against him 


Hoffman is producing a new kind of electronic system for the U.S. 
Navy. It is the first system designed as an integrated unit to iden- 
tify and analyze all radio transmissions entering an area. Hoffman 
manufactures other countermeasures systems for the Army and 
Air Force. Experience and proved capability in the field make 
Hoffman uniquely qualified to solve your problems in electronic 
countermeasures. Perel 


| | ~y 
Hoffman /s.xctromies CORPORATION 2] ful 


Military Products Division 


3740 S. Grand Avenue, Los Angeles 7, California 


RESS INQUIRIES TO VICE PRESIDENT, INDUSTRIAL RELATIONS 
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SIGNIFICANT DEVELOPMENTS AT HOFFMAN HAVE CREATED POSITIONS FOR SCIENTISTS ANO ENGINEERS OF HIGH CALIBER, PLEASE ADC 
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KEARFOTT developed 


and now produces 


hydraulic control systems 


for the 


KEARFOTT DIVISION 


Little Falls, New Jersey 








Pershing 








missile. 


Engineers: Kearfott offers challenging 
opportunities in advanced component and 
system development. 


>>) GENERAL PRECISION. INC. 
Other Divisions: GPL, Librascope, Link 
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Aerospace Hardware 


from Aerojet-General 


Structural Materials 
Division 


COR POR ATIUON 
Azusa, California 


8 
GENERAL 
TIRE 


MPANY 
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Artic exploration steps out in style and com- 
fort with the SNO T'RRAIN — the unique four- 
track, all weather, go-anywhere vehicle. Manu- 

factured by Consolidated Industries, Dover, Del., 
producers of a full line of go-anywhere 
personnel and equipment carriers. 
For more information about this 
amazing new four-track vehicle and 
other models, send us a listing cf 
your requirements and our engin- 
eering department will provide 
you with a complete prospectus 
of the vehicle and components 
best suited for your conditions. 
From the equator tothe pole 
there is a Consolidated Go-Any- 
where vehicle to solve your 
roughest and toughest off-the- 
road transportation problem — 
the SNO T'RRAIN - the SNO 
RABBIT - the SWAMP FOX. 


SNOQ T’RRAIN 


CONSOLIDATED INDUSTRIES 


DOVER, DELAWARE Phone REdfield 4-5957 
WORLD'S LARGEST SUPPLY OF WEASEL PARTS 
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LINKED: 


... to offer you 
total capability 








Metal fabrication... 

Rely on St. Louis Car, a foremost 
metal fabricator for more than 70 
years...dependable builder of 
transportation, ground support 
and defense equipment ranging 
from major assemblies to special 
fabrications. 


+ +++) 
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steel castings... 


Turn to General Steel, a reliable 
source of steel castings for nearly 
60 years...specialists in complete 
design and production . . . long an 
armed forces supplier of such com- 
ponents as cast armor tank hulls 
and turrets. 


Ill. © Eddystone, Pa. 
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from combined sources 


Since the acquisition of St. Louis 
Car by General Steel, the consid- 
erable experience of two capable 
organizations works to the benefit 
of the military in developing and 
producing equipment of conven- 
tional or entirely new design. 


ST.LOUIS CAR COMPANY 


Saint Louis 15, Missouri, 


GENERAL STEEL INDUSTRIES 


Granite City, 


A Subsidiary of 


Avonmore, Pa. 
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PACKETTE POWER 
USE-FROVED 
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PC-69, 
4-cyl. 70 h.p. 
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E-200 
8-cyl. 250 hp. 
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Ground support equipment built around Packette 
power is proving itself today on defense installa- 
tions all over the free world. 


Developed by Continental Motors, with the 
famous Continental air-cooled aircraft engines as 
their basis, these five Military Standard models 
|Mil. E-26248 (USAF)] range from 30 to 250 hp, 
combine compactness and light weight with 
ease of servicing and upkeep, and operate at 
any temperature from equatorial heat to polar 
cold. Of special interest and importance, as 
simplifying maintenance in the field, is the wide 
interchangeability of parts among the several 
Packettes, and between them and the models in 
the Continental aircraft engine line. 


They're use-proved NOW in air conditioners, 
compressors, crash trucks, generators, test 
stands, refuelers, heaters, blowers, Rollagons, 
multi-purpose tugs and other applications. Expe- 
rience is proving: IF THE APPLICATION FALLS 
WITHIN THEIR POWER RANGE, NO OTHER 
ENGINE WILL DO THE JOB SO WELL. 


~~ 


WRITE FOR COMPLETE INFORMATION 
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New Atomic Clock 

An atomic clock, so accurate that its 
maximum error would not exceed one 
second in 1,271 years, has been developed 
for the Air Force. The airborne device 
which uses atomic energy as a power 
source is technically referred to as an air- 
borne atomic frequency standard. It should 
become operational for use in Air Force 
missiles and aircraft next year. 

The 62%-pound device will replace the 
numerous crystal oscillators, used as fre- 
quency or time standards, now required 
to calibrate airborne communications, navi- 
gation, guidance, fire-control, computing, 
and timing devices. 

First of its kind to be developed, the 
unit has been simplified to the extent that 
only a simple on-off switch is required to 
operate it. The small clock not only will 
be airborne but can also replace the pres- 
ent-day atomic laboratory units weighing 
over 600 pounds. No radiation hazard is 
involved in its operation. 


Oceanographic Research 

The Atomic Energy Commission 
awarded two contracts for oceanographic 
research which would be important in 
making predictions about ocean current 
distribution of radioactive isotopes. 

One of the contracts was awarded to 
Columbia University’s Lamont Geological 
Observatory, Palisades, N. Y., for a study 
of the mixing, diffusion, and circulation 
rates in the oceans. The other 
awarded to the Systems Engineering Di- 
vision of Pneumo Dynamics Corporation, 
Washington, D. C., for development, fab- 
rication, testing, and delivery of equip- 
ment to be used in the ocean-current study 

The study will involve placing a com- 
mercially available, nontoxic, nonradio- 
active, fluorescent dye (Rhodamine B, a 
common red pigment used in lipsticks) in 
selected areas of the ocean. It is expected 
that the dye will remain detectable for a 
period of approximately one week. Water 
will be sampled by a ship-towed detecting 
device containing a flucrometer, which is 
sensitive enough to record as little as 2 
parts of dye per 100 billion parts of water. 

The device, which has a diameter of one 
foot and is six feet in length, will also 
contain other instruments to measure the 
temperature and depth of the ocean water 
being sampled. Initial measurements wi!! 
be made at high ship speed (11 knots) to 
depths of 655 feet; later work will be con 
ducted at greater depths—down to 18,000 

(Continued on p. 761) 


was 


ORDNANCE 





FOR MILITARY APPLICATIONS 


In cooperation with research and engineering com- 
mands of the U.S. Armed Forces, Hunter Manufactur- 
ing Co. for more than twenty years has specialized in 
the design, development and manufacture of multi- 
fuel-burning heating systems. 


Hunter heating systems with sealed-in-steel combus- 
tion are employed for a wide variety of military uses— 
for space and personnel heating in mobile shelters, 
in portable or fixed structures of many different types, 
in self-propelled vehicles, in ground support systems 
for missiles, in radar and microwave systems, etc. 


Other types of Hunter systems are widely used in win- 
terization operations, for engine pre-heating, for 
emergency heating requirements and for many other 
using arm operations. Hunter heating systems are 
designed for cold starts down to 65° below zero and 
are air-circulating in type with thermostatic controls. 
Uncontaminated heat capacities range from 15,000 to 
300,000 BTU /hour. 


If you have a problem involving the application of 
heat, Hunter can help you solve it. 


Complete research and development 
facilities available. Contact: 


SPECIALISTS IN HEAT FOR MILITARY APPLICATIONS Sh HUNTER 
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MANUFACTURING CO. 


URORA RD. © CLEVELAND 39, OHIO 
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AND REDUCES 
MILITARY 
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Food Machinery and Chemical Corporation, working 
closely with the Ordnance Tank Automotive Command 
and the using forces, has put the standardization idea 
to work. 

A prime example is the modern Army’s multipurpose 
vehicle family. Based on the M113, an entire family of 
vehicles ranging from armored personnel carriers to 
unarmored missile carriers has been developed that 
uses the same engine, power train and suspension as in- 
terchangeable components. This standardization saves 
research and development dollars, adds production 
economy, and eases logistic problems in field operation. 

Take advantage of these cost saving factors in plan- 
ning your mobile GSE equipment. Call in FMC engi- 
neers at the concept stage of your project. 


For further information, write on company letter- 
head to Preliminary Design Engineering Dept., 
FMC Ordnance Division, P.O. Box 367, San Jose, 
Calif. Phone CY press 4-8124. 


er: IL Se ae 


Putting ideas to Work 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 


Ordnance Division 
1105 COLEMAN AVENUE, SAN JOSE, CALIF. 
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Illustrated below are just six of 
the operational or proposed adap- 
tations of the standard multi- 
purpose vehicle family. All feature 
full track suspension to insure full 
off-road mobility on any terrain. Ve- 
hicles can be amphibious, air trans- 
ported and parachute dropped. 
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Atomic Energy (Contd.) 





feet—at reduced rates of speed (2 knots). 
The project represents the first appli- 
cation of a dye concentration measure- 
ment system for tracer studies of circu- 
lation in the deep ocean beyond the 
shelf. 
potential sources of ocean- 


continental 
Actual or 
borne radioactivity are: fallout from past 
nuclear detonations, atomic plants located 
near the seacoasts, low-level wastes dis- 
posed of at sea, and the operation of nu- 
clear surface ships and submarines. Loss 
or disposal of nuclear-powered aircraft or 
unmanned space vehicles may be an ad- 
ditional source of ocean radioactivity in 


the future. 


Mobile Reactor 

The Mobile Low Power Reactor No. 1 
(ML-1) achieved criticality 
chain reaction) recently at the Atomic En- 


(sustained 


ergy Commission’s National Reactor Test- 
ing Station in Idaho. 

The start-up 
joint development by the Commission and 
the U. S. Army Corps of Engineers of a 
mobile nuclear power plant and 


was another step in the 


small 
pow er-conversion system to meet an Army 
requirement. 

The ML-1, which has been under de- 
velopment for about five years, is the 
world’s first direct- and closed-cycle gas- 
cooled nuclear power system. In this sys- 
tem, the gas, heated in the reactor core, 
is used to drive the turbine and then is 
returned to the core. 

The entire plant is skid-mounted in six 
packages totaling less than thirty-eight 
tons and can be transported by standard 
Air Force cargo aircraft, standard Army 
low-bed truck-trailer, train, or barge. 

The reactor, which is water-moderated, 
nitrogen-cooled, and capable of generating 
approximately 3,400 thermal kilowatts, can 
be placed in full-power operation 12 hours 
after arrival and readied for movement to 
a new location 24 hours after shutdown. 
Other characteristics are reliability for 
continuous operation in extreme climatic 
condition and ruggedness. 


New Reactor Insurance 

The Atomic Energy Commission has 
approved an amendment to its regulations, 
10 CFR, Part 140, which will require a 
moderate increase in public liability in- 
surance or other financial protection on 
some nuclear reactors licensed by the Com- 
mission and located in more highly popu- 
lated areas. 

Financial protection is required of the 
reactor licensees by the Commission in 
order to qualify for Federal Government 
indemnity of up to $500 million per nuclear 
incident. The indemnity provides for pay- 
ment of claims growing out of a nuclear 
accident which exceed the amount of in- 
surance coverage or other financial pro- 
tection held by the reactor licensee. 


The Commission’s present regulations 


establish minimum amounts of financial 
protection, commencing at $1 million, for 
the smaller reactors and prescribe a for 
mula for determining the amounts to be 
required for the larger reactors not cov 
ered by a The 
Atomic Energy Act of 1954 requires that 
reactors having a power level of 100,000 


statutory requirement. 


electrical kilowatts or more must be cov 
ered by the maximum amount of insurance 
available from private sources. This now 
is $60 million. 

Under the amendment to AEC regula- 
tions approved by the Commission, the 
formula to be used for reactors above the 
minimum amounts and below the statutory 
requirements now will require somewhat 
higher financial protection for reactors lo 
cated in more highly populated areas. The 
basic elements of the formula, vis., power 
The 


Commission feels, however, that the range 


level and location, are continued. 
of values previously assigned in the for 
mula to location factors did not adequately 
reflect relative differences in location. 
The new formula for computing finan- 
cial protection requirements is: Base 
amount of insurance ($150,000 times the 
megawatt rating of the reactor) multiplied 
by the location factor (1 to 2). The loca- 
tion factor formerly used was | to 1.5. In 
arriving at a location factor within the 
prescribed range, the Commission takes 
into account the total population of the 
area surrounding the reactor and the prox- 


imity of that population to the reactor site. 


A-Power for Space 


A tiny prototype lightweight reactor to 


generate heat for the production of aux- 
iliary power for space vehicles achieved 
reaction) on 
200 


fueled 


(sustained chain 
1961. The 
without shielding and is 


criticality 
April 4, 


pounds 


reactor weighs 


with a uranium-zirconium hydride alloy. 
The reactor core is thirteen inches high 
and nine inches in diameter. 

Designated the SNAP 2 Development 
System (S2DS) Reactor, it is the second 
to be designed, constructed, and operated 
for the AEC by Atomics International, a 
division of North American 
Inc., Canoga Park, Calif., as part of the 
development of a SNAP 2 reactor-electric 


Aviation, 


power system for space vehicles. 

The S2DS reactor core generates fifty 
kilowatts of heat. In an operational de- 
would be 


transferred by a liquid sodium-potassium 


vice, the heat from the core 
coolant to a boiler containing mercury 
The mercury vapor would be directed into 
a miniature turbine for the generation of 
three kilowatts of electricity. 

The reactor will be mated to its power- 
conversion unit for ground testing of the 
SNAP 2 later this 
spring. After this testing program has 
been completed, a system with flight con 


complete system 


figuration will be mounted in a satellite 
nose cone for additional ground tests. 
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f nN power 


and mobility 


for defense 


Cater pillar 








Capability in power 











‘Caterpillar Capability in Research 


Research of the components and vehicles we manufacture is 
only part of our research effort. It extends into materials and 
techniques used in manufacture, as well as lubricants in co- 
operation with major oil companies, tire materials and design 
with leading tire companies and many other areas affecting 
machine reliability, life, and performance. The objective: to 
improve the complete operating vehicle. Today, at Caterpillar, 
1500 people are engaged in metallurgical, fluid mechanics, 
applied mechanics research, to cite a few continuing basic studies. 


and mobility for defense 


Caterpillar Capability in Development 


Before designs are produced, three steps are taken: (1) design 
approach is proved by evaluating research findings; (2) pre- 
liminary production design is made to determine manufactur- 
ing and maintenance feasibility; and (3) final design is made 
to incorporate changes and improvements indicated by first 
two steps. In this way, military requirements are met under a 
controlled research, development, and production environment. 


Proving grounds totaling 10,000 acres enable thorough 
testing of both military and commercial machines under all 
conditions of terrain and climate. 
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Caterpillar Capability in Production 


Keonomical, quantity production of military equipment is assured 


with the’ machining, fabrication, assembly facilities, and manufae 


turing experience of Caterpillar, With vigid quality control at 


all 


phases, military needs are fulfilled with vekable products delivered 


on schedule. For further information about Caterpillar’s ability to 
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No. 


Caterpillar Tractor Co., Peoria, Hlinois. 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial preparedness for the common defense 


OFFICERS 


President 


J. E. Trainer, Firestone Tire & Rubber Company, Akron, Ohio 


Vice-Presidents 


Harvey C. Knowles, Cincinnati, Ohio 
Albert G. Noble, Vitro Corporation of America, Washington, D. C. 
Leslie R. Groves, Remington Rand, Division of Sperry Rand Corporation, Stamford, Conn. 
Henry N. Marsh, Wilmington, Del. 


Regional Vice-Presidents 


Carl F. Carlstrom, Carlstrom Pressed Metal Company, West- 
boro, Mass. 

C. L. Eksergian, Heintz Division, Kelsey-Hayes Company, 
Philadelphia, Pa. 

Chris P. Fox, State National Bank of El] Paso, El Paso, Tex. 

F. Donald Hart, Temco, Inc., Nashville, Tenn. 

Ernest G. Jones, Skagit Steel & Iron Works, Sedro Woolley, 
Wash. 

Stewart L. Magee, United States Steel Corporation, Wash- 
ington, D. C. 

J. Kirby McDonough, Murray Company of Texas, Dallas, 
Tex. 


Treasurer 
James D. McIntyre, Montgomery, Ala. 


Counsel 
John Ross Delafield—Delafield, Hope, Rich, Linker and 
Blanc, New York, N. Y. 


Assistant Counsel 
Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhoads, 
Philadelphia, Pa. 


John M. Olin, Olin Mathieson Chemical Corporation, East 
Alton, Ill. 

John J. O’Neil, Cornell Aeronautical Laboratory, Inc., Buf- 
falo, N. Y. 

William J. Rushton, Protective Life Insurance Company, 
Birmingham, Ala. 

John Slezak, Kable Printing Company, Mount Morris, 
Ill. 

John M. Stark, John M. Stark Associates, San Francisco, 
Calif. 

Herbert R. White, Eclipse Counterbore Company, Detroit, 


General Chairman, Divisions and Sections 


Everett L. Baugh, Cadillac Motor Car Division, GMC, 
Cleveland Ordnance Plant, Cleveland, Ohio 


Executive Vice-President 
Leo A. Codd, Washington, D. C. 


Secretary 
Florence G. Ferriter, Washington, D. C. 


DIRECTORS 


Robert L. Biggers, Detroit, Mich. 

Levin H. Campbell, Jr., Annapolis, Md. 

Benjamin W. Chidlaw, Thompson Ramo Wooldridge Inc., 
Cleveland, Ohio 

W. W. Coleman, Garrison, N. Y. 

Paul L. Davies, Food Machinery and Chemical Corporation, 
San Jose, Calif. 

Irving A. Duffy, Ford Motor Company, Dearborn, Mich. 

William K. Fitch, Pittsburgh, Pa. 

Herbert A. Gidney, Fort Lauderdale, Fla. 

Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhoads, 
Philadelphia, Pa. 

Leslie R. Groves, Remington Rand, Division of Sperry Rand 
Corporation, Stamford, Conn. 

Helge Holst, Arthur D. Little, Inc., Cambridge, Mass. 

Stanley C. Hope, Soundscriber Corporation, North Haven, 
Conn. 
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George F. Hussey, Jr., American Standards Association, 
New York, N. Y. 

Dan A. Kimball, Aerojet-General Corporation, Azusa, Calif. 

Harvey C. Knowles, Cincinnati, Ohio 

Henry T. Luria, Luria Engineering Company, New York, 
N. Y. 

Henry N. Marsh, Wilmington, Del. 

Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

R. L. Maxwell, Expansion Services, Inc., Washington, D. C. 

Louis Polk, Shefheld Corporation, Dayton, Ohio, and Bendix 
Corporation, Detroit, Mich. 

Edwin W. Rawlings, General Mills, Inc., Minneapolis, 
Minn. 

S. E. Skinner, General Motors Corporation, Detroit, Mich. 

J. E. Trainer, Firestone Tire & Rubber Company, Akron, 
Ohio 

Lysle A. Wood, Aero-Space Division, Boeing Airplane Com- 
pany, Seattle, Wash. 
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ROBERT S. McNAMARA 


The Secretary of Defense 





Defense Management 


The new Secretariat is impressive in theory and in experience 


HE problems facing the Defense 
United 


States are as changing as the 


Establishment of the 


daily headlines—but are far more con- 
sistent. Their solution, as in the past, 
continues to rest upon adherence to 
basic simplicities modified in the non- 
essentials in such degree as will adjust 
to the individual question of the mo 
ment. At the same time our defense 
stature and strength must be nourished 
and the instant readiness of all elements 
must be safeguarded. 

Such thoughts are dominant when- 
ever there is a change in the high coin- 
mand of our Nation. Each four years 
the opportunity occurs; during the past 
sixteen years since the cessation—we 
were about to say the “winning”—of 
the Second World War, there have been 
only two such major transfers. Now the 
country is at the beginning of a third. 
And again, the wise provision of the 
Founding Fathers is altogether justified: 
the military power of the United States 


is under civilian control. 


T would be easy enough to review 
those past sixteen years and to decry 

the’ mistakes and criticize the failures. 
With a deep sense of shame we would 
recall our disastrous destruction of his 
tory’s greatest military machine in the 
second half of the 1940's; our shock at 
the tragedy of Korea—which is still 
with us; the vacillation, indecision, and 
often somnolent attitude of lawmakers 
and administrators. 

At the same time there has been com 
mendable progress and good leadership 
for the most part by both the civilian 
and military components of the Defense 
team. On balance, we are not weak— 


but neither are we strong; that is to say, 


¥ 





The new Secretary of Defense 
has been a member of the Amer- 
ican Ordnance Association for a 
number of years. He, with other 
senior executives and engineers 
of the Ford Motor Company, 
thus has been identified with the 
Association's activities for indus- 
trial preparedness. The Associa- 
tion is proud that another head 
of the Defense Establishment in 
this regard is following in the 
footsteps of several of his prede- 
cessors. 

Robert S. McNamara has had 
a meteoric career in education, 
military service, and in industry. 
Born in San Francisco, he com- 
pleted his college education at 
the University of California 
from which he was graduated 
with an A.B. degree in 1937. 

He received a degree of mas- 
ter of business administration 
from Harvard University in 
1939. In the following year he 
became an assistant professor of 
business administration at Har- 
vard, leaving that post for mili- 
tary service in 1943. 

At the termination of World 
War II he had attained the rank 
of lieutenant colonel in the 
United States Air Force and 
was awarded the Legion of 
Merit. 

He then became an executive 
of the Ford Motor Company, 
progressing through several ad- 
vancements: controller in 1949, 
assistant general manager of the 
Ford Division in 1953, vice- 
president and general manager of 
that division in 1955, group vice- 
president of car divisions in 
1957, and president of the Ford 
Motor Company in 1960. He 
was awarded the degree of doc- 
tor of laws by the University 
of Alabama in 1955. 











we are not strong enough to face the 
deteriorating conditions which daily 
grow worse on the international front. 

There are problems aplenty facing 
our new Defense leaders—some are in- 
herited from years back, others are as 
recent as yesterday's symptoms from 
some distant continent of the globe. It 
is not a happy prospect; wishful think- 


ing will not make it so. 


Rather, the military strength of the 
United States today demands calm re 
appraisal, prudent decision based on the 
facts of life, and fearless determination 
to build our defenses where they are 
weak, weed out the waste and inefh 
ciency, change where change will im 
prove conditions—but never change 
simply for change’s sake. 

In other words, the simplicities must 
be reafirmed, the defense dollar must 
be stretched, and our national-defense 


capability must be strengthened. 


( UR new Secretary of Defense and 

his associates in the Secretariats 
have given ample evidence that they are 
well equipped to meet the problems of 
the moment with the wisdom born ot 
successful experience. 

Robert S. McNamara, the Secretary 
of Defense, the service Secretaries, and 
the military chiefs of the services 
Army, Navy, Marines, and Air Force 
are all men who know war at firsthand 
and who have attained rightful recogni 
tion in their respective professions. Our 
Chief 


proved his bravery under enemy fire. 


Commander in himself has 

In the area of armament strength 
and progress none will give more vigor 
ous help than members of the Ameri 
can Ordnance Association. Our Asso 
ciation, since 1919, has tried its best to 
inculcate in the minds and hearts of its 
members and of all their fellow citizens 
an appreciation of the ceaseless need for 
armament preparedness. 

Nothing on the scene today, domestic 
or international, warrants a letdown in 
the slightest degree. Rather, the portents 
are more ominous than ever. Now is 
the time to look to our arms and not to 


be led astray by Communist trickery. 





Underground Wartare 


While much emphasis is bein g placed today on the more spectacular 


weapons, not enough has been said about our new land mines and 


their potent ability 


HE Army’s tenacious insistence 

that modern warfare has more 

than one aspect, last year won an 
appreciably larger degree of congres- 
sional sympathy in the tangible form of 
procurement appropriations for weap- 
ons and equipment vital to the conven- 
tional or limited warfare which, we are 
increasingly aware, is more likely to oc- 
cur than an all-out world conflict—how- 
ever essential our readiness against the 
latter may be. 

In the new Congress again there is 
reasonable expectation of still further 
authorizations of new-type equipment 
for a modernized military establishment 
which must have dual, rather than sin- 
gle, capability. 

A great deal has been said and writ- 
ten of Army modernization through 
increased mobility, firepower, target- 
acquisition, and communications, and 
through the adjustments which such 
equipment calls for in tactics and ap- 
propriate field organization and com- 
mand, 


HE reading public accordingly has 

become fairly familiar with much 
of the more spectacular new equipment 
designed to advance these capabilities, 
such as the Mé6o tank and the Mr13 
armored personnel carrier, the several 
new self-propelled guns and howitzers, 
the greatly improved light airplane, heli- 
copters, and amphibians, and the al- 
most-magic Signal Corps items. 

Relatively little has been said of the 
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to limit enemy mobility 
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new instruments of mine warfare. And 
this is odd because in highly mobile 
combat operations mine warfare, para- 
doxically enough, can be among the 
most efficient of all the means of furth- 
ering the mobility of our own fast- 
moving ground forces or of blasting 
those of the enemy. 

Our veterans should know. In World 
War II our German foes’ skill in min- 
ing was responsible for about twenty 
per cent of our own tank losses (in in- 
dividual actions as high as forty per 
cent) and for an incalculable but proba- 
bly far larger percentage of the time 
delay suffered by our task forces. 

In Korea a few years later, the Navy’s 
long holdup off Wonsan was due to a 
later enemy’s skillful and wholesale use 
of mines in another medium. 

Historically, nobody has employed 
mines more extensively or with greater 
skill than the Russians, particularly in 
relationship to battle-area mobility. It is 
Russia’s standard practice to sow mines 
along both flanks of its advancing task 
force to assure protection for the combat 
element itself and for the following sup- 
port elements. At a prolonged halt the 
front, too, is similarly protected, and the 
temporary mine field swiftly cleared 


in the combat zone 


when the attack is resumed—the recov- 
ered mines being carried on for the next 
requirement. 

With this safeguard there is no need 
for diverting large combat forces to pro- 
vide the conventional temporary flank 
protection, and the commander can push 
ahead with a task force of maximum 
size at high speed. Thus the mine is an 
essential factor in affording field mo- 
bility for a task force skilled in these 
tactics. 


QUALLY, it can be a potent factor 

in preventing enemy mobility for 
such an operation and can do so with 
minimum deployment of personnel. 
This is achieved, naturally, by the 
stealthy laying of mines in defiles and 
across traffic routes which the enemy’s 
mobile forces would probably use in 
their own operations. 

If that enemy unwittingly plunges 
into such a trap, his losses in men and 
equipment cat. be so crippling as to de- 
feat his project. If he halts long enough 
to clear the mines he becomes the un- 
lucky target for concentrated and ines- 
capable bombardment. If he pulls away 
and marches around the danger area (if, 
indeed, the terrain permits a march- 
around) he loses invaluable time and 
forfeits the surprise which is essential 
in successful war. 

As a temporary and economical but 
extremely efficient roadblock, the mine 
is in a class by itself. 

There is no novelty about these prin- 
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ciples, but it is a lamentable fact that 
the United States Army too often has 
lagged in its recognition of them and in 
fully applying them, with unhappy re- 
sults. Russia, on the contrary, has ex- 
celled in mine warfare for years and 
latterly appears to have pushed further 
ahead in applications, not only in devis- 
ing mew weapons and new counter- 
equipment, but in developing new tac- 
tics and in training a large percentage 
of key personnel in their use. 

We still hear plausible tales of old- 
time emergency methods such as that 
attributed to Marshal Zhukov—clearing 
an enemy minefield by marching his 
own troops (or captured personnel) 
across the danger area on the command- 
er’s cold-blooded judgment that he 
would lose about as many men anyway 
if he stayed put long enough and thus 
exposed his halted forces to enemy bom- 
bardment. Maybe—but there are less 
costly ways of clearing a minefield. 


HERE are four broad areas of mine 

warfare, and all of them are being 
explored by the U. S. Army Engineers 
(whose combat units are the principal 
but not the sole personnel in operations 
and whose own experts are a large fac- 
tor in current research and develop- 
ment); by the Ordnance Corps (which, 
in providing the ultimate material, is 
necessarily active in research, develop- 
ment, production, and procurement here 
as with other military equipment); and 
by the Intelligence, Operations, and 
Planning elements of the Staff. 

These areas are: (1) The mines of 
various types; (2) The means of placing 
them expeditiously and effectively; (3) 
The means of detecting them—both the 
enemy’s and our own; and (4) The 
means of removing or destroying them. 

Marked progress—in a few instances 
very marked progress—has been re- 
corded since Korea. Some of the most 
promising new instruments are classi- 
fied, and properly so, but there are a 
good many of the new or improved 
ideas in each of the four categories 
which can be discussed publicly with a 
fair degree of freedom. 

But first it must be plainly stated 
that the improvement is moderate, by 
any reasonable measure. Some of the 
equipment which will be discussed here- 
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after in some detail quite plainly is no 
more advanced than equipment which 
we know the Soviets have possessed for 
several years. 

Secondly, it must be just as plainly 
stated that the extremely efficient items 
we have developed to the point of read- 
iness have not been produced, much 
less acquired, in quantity. Development 
and testing and evaluation are neces- 
sarily ahead of training and of quantity 
procurement. In this case they are far 
ahead, simply because the thrifty pro- 
curement program to which the Army 
has been restricted for years compels 
planners to spread purchases over a wide 
field of essential choices with extremely 
small purchases of any single items so 
unforunate as to be in the lower part 
of the priority list. 

Mines and related equipment, it has 
been ruled under this doctrine, are to 
be acquired late in the day, on the too- 
familiar reasoning that when the emer 
gency comes it will be time enough to 
buy and train. Meantime, the Army 
uses up old stocks of mines in its train 
ing activities. Almost everything on 
hand now is of post-1950 production, 
but very little is of 1960 vintage. There 
simply have been too many higher needs 
against which to apply the Army’s se- 
verely limited procurement money. 

The basic objective of mine warfare, 
whether in the time-honored defensive 
sense or in the aid to offensive opera- 
tions which has been mentioned, is to 
harass and delay and divert enemy ac- 
tion. In the past, great masses of men 
called for large logistical effort, and in 
many cases there was time for devising 


harassment of large, slow-moving forces. 

In the new warfare the emphasis is 
on mobility, with fewer men moving 
far more rapidly to accomplish the same 
ends. Mines and antimine equipment, 
therefore, must be handled in such a 
way as to match the new mobility of 
the opposing forces. The conventional 
ideas of Korea, a mere decade ago, need 


revision. 


ODAY’S mines be smaller, 


more easily placed, more effective, 


must 


more easily recovered (by us, we hope, 
not by the enemy) less restrictive of our 
own (but not the enemy's) troop move- 
ments. Our techniques must channel 
the enemy into areas where our fire- 
power can crush him and hopefully 
must try to prevent the enemy from 
handling us in the same way. 

Our need is for light, easily placed, 
lethal 


range, plus a magic way of preventing 


undetectable mines with wide 
the enemy from using like types against 
us—a difficult set of requirements. 

It seems clear that in future wars (by 
reason of the much more powerful fire- 
power now available to most foes) there 
will be a greater employment of barriers 
and obstacles, including mines, than in 
the past. Our own use of them will be 
determined, presumably, by the value 
the command sets on barriers and the 
time available for setting them up—al- 
ways assuming that we have on hand 
such barriers and a sufficient ability to 
place them quickly and well. 

To maintain our own mobility against 
an alert foe we must create our own 
lanes of advance, without delaying our 


Jeep-mounted detector automatically stops vehicle if it locates mine (Army photo). 





task forces’ forward progress. Our In- 
fantry and Armor boards, as well as the 
been 


means of placing mines rapidly—say on 


Engineers, have studying the 
a 100-yard front in ten minutes—but 
speed is not the only requirement. 

It is dificult to employ a means of 
fooling the enemy specialists without 
fooling some of our own nonspecializ- 
ing forces. This means that rapid laying 
must be accompanied by rapid plotting 
and marking-off—by methods which are 
not here publishable, but the need for 
which, and for accompanying troop dis- 
cipline, is far beyond such requirements 


in past wars, 


T takes no gifts of prophecy to see in 

all this the immensely increased re- 
quirement for that battlefield mobility 
by air for which Army planners have 
been pressing in recent years. An aerial 
mount by which to move a light task 
force to a nonmined area becomes in- 
dispensable; a very light but effective 
mine, which such a force can carry with 
it to protect its small area from being 
overrun by an enemy counterattack be- 
comes an essential addition to its arma- 
meat. 

A mere mention of the new warfare’s 
requirements makes self-evident the in 
terlaced relationship of mines, mine lay- 
ing, mine detection, and mine elimina- 
tion. Some discussion of what we are 


doing in these four areas is necessary. 


Cutaway shows M14 antipersonnel mine. 


Mines.—Many of the mine experts 
among the Engineers (and they are the 
men who ought to know, as theirs are 
mainly the tasks of mine placing, mine 
detecting, and mine removing, along 
with that Corps’ other large combat ac- 
tivities) have a feeling that, despite the 
ingenuity of delayed fuzes and selective 
timings, the old-time instant-pressure 
mine is the best in most respects. The 
more sophistication mines have, the 
more the complications and hence the 
more chances for error. 

Development of the trick mines—such 
as those which quietly accept one or 
more passing pressures and then blow 
up when an enemy column is well com- 
mitted to that route—continues of ne- 
cessity, however. It is necessary, for 
safety’s sake, to keep alerted to anything 
which 


good, for our own purposes, to sprinkle 


an enemy may use. Also it is 
a variety of mines, each responding to a 
different impulse and each resistant to 
one or more kinds of detection, in order 
to catch a careless enemy by one means 
if net another. 

soth in antitank and in antipersonnel 
mines there are very large advances. The 
plastic types are lighter, hence more 
easily laid and, more important, harder 
to detect. The most important single 
new item in the latter field is the hori- 
which 


speak freely inasmuch as Russia had 


zontal-blast mine, of one can 


such a type during World War II. 


Most mines our forces then encoun 


tered expended their pressure in all di- 


rections, much of it harmlessly into the 
ground, much of it straight up. The 
modern type channels the fragments in 
a fairly narrow horizontal path, thereby 
cutting a lethal swath over a much 
wider range. Such a mine has a far 
larger effect than the old types and 
hence can be used in appreciably smaller 
quantities, which is of prime importance 
in that the time and cost of mine laying 
is thereby reduced. 

Ours is the Claymore (appropriately 
named for the famous Scots sword 
which in its way and time cut its own 
wide horizontal swath). It weighs only 
two pounds, yet blasts literally thou- 
sands of fragments in a path a mere six 
feet wide to a distance of one hundred 
feet. The M18 model was designed to 
cope with the enemy’s mass attacks in 


Korea. 


HAT model now is being phased 

out, to be replaced by the M18Ar, 
ready for production. The new model 
has fewer parts, which means greater 
simplicity and larger reliability, with no 
sacrifice of effectiveness. 

The purpose of the antipersonnel 
mine being to effect the greatest num- 
ber of casualties, this matter of effective 
range is important. And so of course 
is the near nondetectability which plas- 


tic construction provides. The Mr4 (re- 


Interior ard exterior views of M16 antipersonnel mine (Army photos). 
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placing the old M3) emphasizes this 
last virtue, with no metal whatever ex- 
cept its tiny firing pin; if it causes only 
one casualty, it at least hurts the morale 
of all about him. 

The new M16 (replacing the old 
M2) emphasizes range. It cannot be 
nonmetallic because its destructive power 
is in its metal fragments, but what it 
sacrifices in detectability it gains in le- 
thality. This “bounding-mine” type, 
when subjected to pressure from tread- 
ing or kicking or trip wire, is literally 
sprung into the air two or more feet de- 
pending upon the method of laying. 
There it explodes with far wider effect 
by being waist-high, and is effective 
against several men rather than one. 

Today it is available in quantity, and 
on the bird-in-hand principle may be 
thought of as more useful right now 
than the more sophisticated weapons 
which are developed and tested but not 
yet supplied to field forces. It is neces- 
sary to distinguish sharply between this 
M16 and the much more effective Clay- 
more M18. The latter is not a replace- 
ment, but is a new idea altogether, with 
no real predecessor. 

In the realm of the antitank mine it 
is possible to record a notable advance 
in the M21, which provides a true quan- 
tum jump. Our World War II antitank 
mines simply did not have the stuff, un- 
less an extra charge was added. Despite 
the economy budgets which followed 


1945 and gravely hampered the Army’s 
postwar research and development pro- 
grams as well as the actual procure- 
ment of weapons, we did have the 
M6A2 and the M7Az2 for use in Korea. 
They were effective against light tanks, 
and, as was true of our World War II 
types, could disable a heavier enemy 
tank if they actually hit either the tank 
track or an idler. 

The M6A2’s larger successor, the 
Mis, has a heavier blast and will cer- 
tainly immobilize either a heavy or me- 
dium tank. It has the virtue of being 
rapidly emplaced by use of our new 
mine planter, of which more later. It is 
metallic, which means that it is detect 
able by magnetic means. 


HE still newer Mig is nonmetallic 
and its 21-pound explosive package 
(compared with the 10-pound type in 
its Korean war predecessor which had 
to be linked with an added charge to 
defeat a heavy tank) will do a good 
job of disabling. 
But the still 


thing to cheer the troops. Its explosive 
1 


newer Mar is some- 


charge is but 104 pounds in a total 
weight of 1714, but it is so placed as 
to drive upward at high velocity a sau- 
cer-shaped disk which, by the so-called 
Misznay-Schardin principle, actually 
perforates the belly of the enemy tank 
and then, by fragmentation, can be 
counted upon to knock out the tank’s 


occupants and in most cases to explode 
the tank’s own ammunition. That tank 
is not merely immobilized; it and its 
crew are permanently out of business. 

The M21 mine is much lighter than 
its predecessor (17/4 pounds versus 31 
pounds) and hence easier to carry and 
to sow quickly; yet it is enormously 
more potent. It is our first really to de- 
tank rather 


disable it and allow our artillery a 


stroy an enemy than to 
chance to knock it to pieces before the 
enemy could recover his vehicle. 

The Ma21’s immense power permits 
sowing it, too, with less density, and 
hence is a further aid to rapid sowing 
and to easing our own logistical prob- 
lems. It seems to be as notable a gain 
in antitank mining as the Claymore is 
in the realm of lethality to personnel. 


Mine Laying.—Primitive methods of 
mine planting are still useful in many 
an emergency and in fact necessary in 
the case of certain mines for which 
mechanical planting is not yet adapted. 
That is, many a troop column has been 
saved from enemy attack by the simple 
means of hauling pressure mines for- 
ward in an open truck and kicking 
them off through the tail gate, to be 
righted and fuzed by Engineer troops 
running behind the vehicle. Some of the 
newest also require such precise fuzing 
that the hand method is still required. 


But where a simple mechanism is feasi 


Interior workings of the M15 antitank mine, with fuze M603 installed. 
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ble, it is a great time-saver when time 
is important. 

That is where new mechanical mine- 
planting equipment comes into useful- 
ness. Loaded with the M6A2 or M15 
mines in a vertical rack from which 
the mines are released one by one to 
slide down a chute into loading posi- 
tion, this big vehicle moves on course, 
its plow turning up a deep furrow, let- 
ting the mine slide into it, and closing 
the furrow as it moves on. It will plant 
ten a minute. 

The main problem in this mechanized 
operation is to site and record accu- 
rately, so that the information will be 
instantly available to our own near-by 
troops for their own safety and also to 
the detachment of Engineers engaged 
later on in ultimate recovery of unex- 
ploded mines. 


AS an aside, it might be mentioned 
that like 
mines were planted in North Africa 2 


something 19,000,000 
decades ago, and fully half of them are 
still there—which explains the grim jest 
that whereas from time immemorial the 
proud Arab male used to walk in ad- 
vance of his several wives, he now per- 
mits them to walk ahead of him. 

We 
mount, which digs a hole at stated in- 


also have a plain bulldozer 
tervals, a following pedestrian soldier 
dropping a mine into each hole and 
covering it. We also have the familiar 
earth auger for hand operation. In the 
case of types that need no hand fuzing, 
mines can be sown by helicopter—a 
valuable method for troops when they 
are in a hurry. 

In all cases, tonnage is a problem, and 
this is particularly so with today’s heli- 
copters which have limited lifting 
power. 

There are many considerations to 
worry the planners. If we are going to 
recover the mines ourselves, should we 
not make them easy to detect? The an- 
swer, of course, is No, for their main 
purpose is to harass the enemy, and 
we do not wish the mines to be easy 
for him to detect. We could make them 
self-neutralizing after a period of time, 
but that is expensive. 

There is a great premium on having 
a variety of mines in the same area, so 


as to baffle an enemy searching for only 
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one kind; that is, some antitank and 
some antipersonnel, some metallic and 
some nonmetallic, some straight pres- 
sure and some complex. 


Mine Detection—We have an obvi- 
ous need for better detection apparatus. 
What we have ingeniously developed is 
effective against World War II types, 
but defensive mechanisms must keep 
pace pretty well with radical better- 
ments in the offensive armory. This 
applies particularly to a remote-detec- 
tion means which, once in hand, would 
be of infinite value in rapid movements 
past suspected dangers. Some degree of 
“remoteness” —safer at least than the 
foot-soldier’s tread or the tank’s blind 
movement forward—is afforded by the 
improved jeep-mount, six feet wide, 
rolling on three rubber wheels. This de- 
tector search head, pushed ahead of the 
jeep, detects a metallic mine and auto- 
matically halts the vehicle to permit 
someone to dig up the mine and dis- 
arm it. Two of them, obviously, will 
clear a twelve-foot path. Proved but not 
yet authorized for purchase is a tran- 
sistorized version of the portable metal- 
lic mine detector weighing half as much 
as its predecessor (AN/PRS-3) and of 
such simplified construction that the 
man carrying it can correct most mal- 
functions. 

More difficut to operate in its present 
form but marking an important gain 
is the AN/PRS-4, which detects non- 
metallic mines. Unfortunately the de- 
tection principle utilized also enables the 
AN/PRS-4 to detect cobblestones and 
old tin cans and plain voids in the 
earth, so that it rouses many a delaying 
false alarm. The search for swifter de- 
tectors is endless. 


Mine Eliminators—tThe British in 
World War II used a huge flaillike ar- 
rangement, which em- 

ployed long metal whips 

’ to flog the earth in front 
iq 2 of a vehicle and to ex- 
plode 

harmlessly. Our forces 

did not like it and our 

research efforts have been in other fields. 
There is a roller of articulated disks, 
likewise pushed in front of a vehicle, 
which has been developed but not au- 


hidden mines 


thorized for manufacture; the Russians 
have used something of this type. 
There also is the familiar “snake,” 
pushed lengthwise forward for one hun- 
dred yards or so and then set off so as 
to explode concealed mines in that path 
and allow movement forward for that 
limited distance. This device worked 
successfully in breaking from the Anzio 
beachhead. 

We have on occasion used artillery 
fire for like purpose, but the cost of 
such an operation which calls for ex- 
tremely heavy concentration is thought 
impractical, although the “walking- 
barrage” in front of an infantry attack 
itself partly accomplishes this very im- 
portant function. 

But the need remains for the sure, 
remote detector and accompanying de- 
stroyer as the only combination with 
any real promise of rapid progress by 
our troops. Speed, one must bear in 
mind, is the first need of the modern 
army. 

Some modest progress already is re- 
corded. The snake (M3Ar1) with its 
ability to clear a path is followed by the 
M157 which works on a similar prin- 
ciple but more effectively clears a wider 
path for vehicles. Under development is 
yet another, propelled a further distance 
forward by a low-power rocket and 
having the added advantage of overfly- 


ing a terrain barrier which the snake 


process could not pass. 


S is so often the case in the design of 
military equipment, compromise is 
necessary. And that does not mean 
solely wth regard to costs. Reliability is 
desirable, and that suggests simplicity— 
but on the other hand it is necessary to 
fool the enemy soldier, and that encour- 
ages complexity. The struggle between 
the offensive weapon and the defense 
against it is as endless with mine war- 
fare as it is with every other field of 
armed combat. 

But the fact is that until lately we 
have been novices in this field of weap- 
onry and tactics, and we have a great 
deal of lost ground to make up. Too 
many of our people still are unaware 
of the role which mine warfare—de- 
signed in radically new forms—may 
play in the wars of mobility which lie 
ahead of us. 
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Disarmament—and After 


Among the principal obstacles to a worldwide reduction of weapons 


are the avowed intentions of the Communists to conquer the earth 


and the obvious difficulty of limiting mternal security forces 


N October 1959 the United Na- 

tions General Assembly’s main 

Political Committee adopted an 82- 
nation resolution calling for measures 
aimed at consummating “worldwide 
total disarmament in the shortest pos- 
sible time.” 

In Geneva, in April 1960, as a par- 
ticularly fruitless session of the Ten 
Power Conference on Disarmament re- 
solved to go into recess, M. Jules Moch, 
France’s veteran representative, 
asked if he felt discouraged. “Even 
after nine years of experience in dis- 
armament negotiations,” he replied, “I 
never give up hope.” 

“And how many years of experience 


was 


do you expect to have?” his questioner 
persisted. 

M. Moch smiled cryptically. “For 
me, I don’t know,” he replied, “but 
I’m thinking of keeping the job 
for my grandson. He is now 
eleven.” 

M. Moch is obviously well 
versed in the sorry history of * ° 
zt 
nent Armaments Commission, the sole 
outcome of whose 1931 agreement to 
convene a World Disarmament Con- 
ference was the wholesale rearming of 
Hitler’s Third Reich. 

In effect, the German Fiihrer, in his 
campaign to restore Germany’s erst- 
while position of consequence in the 
concert of Europe, took the traditional 
line that a nation’s influence in inter- 
national circles can only carry weight 


the League of Nations Perma- 


May-June 1961 


Maj. Reginald Hargreaves 





Major Hargreaves, a retired 
officer of the British Army, is 
a well-known historical writer 
and a frequent contributor to 
ORDNANCE magazine. 





if it is known to argue from strength. 

That, however, was before the de- 
velopment of the terrible weapons in 
the atomic armory. Owing to their ex- 
istence, the contemporary urge to adopt 
“measures leading to the goal of general 
and complete disarmament under effec- 
tive international control” is founded 
on quite a different impulse from that 
animating the interwar negotiations. 

In the ‘thirties the prevailing hope 
was to avoid a repetition of mass 
slaughter, by the weapons then avail- 
able, similar to that which had charac- 

terized the conflict of 1914-1919. 

Today we face the possibility 

that war between the free world 

and the forces of Communist 

imperialism might well entail 

something little short of race- 
suicide—and a new Dark Age for such 
few as survived the apocalyptic holo- 
caust. 

The terror deadlock is so precarious 
and the restraints on political irrespon- 
sibility so fragile, that the pressure to 
adopt some drastic means of averting 
catastrophe has become importunate. 
Man’s ingenuity having outstripped his 
sanity, elementary precaution demands 
that his imbecile inconsequence be con- 


strained in an internationally fabricated 
strait jacket. 

The greatest dread being of nuclear 
weapons, the first Ten 
Power Conference agenda is to work 


item on the 


out an agreement governing the best 
method of impounding and harmlessly 
destroying such stockpiles of these ter- 
rifying engines of war as the respective 
sides reveal to be in their possession. 
The natural corollary to any agreement 
to “ban the bomb” arrived at between 
Soviet Russia and the West is mutual 
inspection to ensure that no surrepti- 
tious attempts are made to evade the 
terms of the compact. 


UT—as any survivor of the post- 
1918 Control Commission in Ger- 
many would give unqualified assurance 
—to carry effective inspection into exe- 
cution is a process that fairly bristles with 
difficulties—and also with opportuni- 
ties for evasion on the part of any 
power bent on falsifying its obligations. 
In the ‘twenties, despite Germany's 
complete prostration, it was found quite 
impossible to bring about the degree 
of disarmament on which the victor 
nations had insisted. 

Of the 96,000 men comprising the 
force permitted to remain under arms 
for the purposes of internal security, 
40,000 were highly trained noncom- 
missioned officers capable of furnishing 
the framework that, at any moment, 
would ensure rapid and orderly expan- 
sion. Furthermore, there were 150,000 
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Schutzpolitzei, armed—and trained— 
on paramilitary lines. 

In addition, the various Friekorps 
and such veterans’ formations as the 
Stalhelm represented war-experienced 
and. firmly disciplined bodies ot ex- 
servicemen upon whom any “patri 
call with 
complete assurance of a ready response. 
The 


existence ‘had been forbidden by the 


otic” administration could 


General Staff—whose continued 
Treaty of Versailles-—was camouflaged 
as the Truppenampt, or Troop Office, 
and. in this guise carried out its func- 


tions as heretofore. 
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concealed; it was even found im- 


weapons remained 
possible to run to earth and scrap the 
long-range gun that had shelled Paris, 
or the 42-cm. siege mortar known as 
Die dicke Bertha which had pulverized 
the French and Belgian frontier defenses 
at the outbreak of hostilities in 1914. 

After the Treaty of Rapallo in April 
1922, Soviet Russia freely permitted the 
training on Muscovite soil of those 
technicians, such as tankmen, subma- 
riners, and air force personnel, as had 
fallen under official interdict. 

If an ex-enemy were able to evade 
so comprehensively the dictates of the 
conquering powers, how much more 
easily could subterfuge and elusiveness 
be practiced where inspection, operat- 
ing in an ostensibly friendly country, 
was under Agag’s stultifying obliga- 
tion at all times to “tread delicately.” 
With such a shackling handicap, the 
efficacy of any watchdog inspec 


torate would be 


something not far removed from eg 
Zero. 

Fundamentally, of course, the 
whole problem turns on the de 
gree of sincerity that can be attached to 
Soviet proposals for scaling down to the 
vanishing point her quota of world 
armaments and the fighting services 
she has trained in their operations, as 
well as on the degree of good faith the 
Soviet leaders could be relied upon to 
evince in carrying out their particular 
share in a worldwide undertaking. 

At the moment is it reasonably safe 
to assume that the men in the Kremlin 
are generally averse to war on a global 
much the shifts and 


scale. However 
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turns of policy may have dictated the 
denigration of Stalin and the denun- 
ciation of the “personality cult,” the 
words of Lenin are still taken as gos- 
pel and constitute the basis of Soviet 
imperialism’s thinking. And in _ his 
testament the archpriest of world Com- 
munism stated, at the Fifteenth Con- 
gress of the Communist Party of the 
Soviet Union, held in December 1927: 

“A great deal of the matter of our 
construction depends on whether we 
can succeed in postponing the war with 
the capitalist countries, which is in- 
evitable, but which may be delayed un- 
til the proletarian revolution ripens in 


Europe or until colonial revolutions 


come fully to a head, or, finally, until 


the capitalists fight among themselves 
over the division of the colonies. There- 
fore for the time being the mainte- 
nance of an appearance of peaceful 
relations with the capitalist countries 
is an obligatory task for us.” 

This without prejudice, of course, to 
furthering the downfall of the said 
capitalist countries by subornation, sub- 
version, the fomenting of industrial 
unrest, and the clandestine support of 
such wasting “cat’s-paw” conflicts as 
those that occurred in Malaya, Indo- 
China and Korea, and continue in Al- 
geria. 

Communist Russia’s over-all policy 
was enormously aided by two entirely 
fortuitous postwar developments: (1) 
the vacuum in Europe created by the 
premature disbandment of the Western 
armed forces which enabled 
the Soviet 
unchallenged on a major pro- 


nations’ 
leaders to embark 
gram of expansionism, and (2) 
the success attending the un- 
discerning anticolonialism cam- 
paign, which handed over to 
the Communist propaganda agencies an 
enormous mass of ready-made dupes, 
to be sedulously groomed in virulent 
antiwesternism. 

The 


follies is plain for all the world to see. 


outcome of these incredible 
Nine freedom-loving nations have dis- 
appeared into the Soviet maw. At the 
same time, without any discernible 
claim to ethnic origin, a common lan- 
guage, religion, culture, or political 
history, thousands upon thousands of 


individuals are constantly to be heard 


bellowing such amorphous slogans as 
“African!” “Arab!” 
any particular idea of what they mean, 
or to what they lead. (The Arab world 


provides a striking example of the con- 


“Asian!” without 


fusion to which inchoate “nationalist” 
sentiment gives rise. For no group of 
neighbors could be more hoplessly at 
odds than the members of the Arab 
League, who are agreed only on one 
thing—hatred of the West.) 

At the outset these parrot cries serve 
no other purpose than to epitomize a 
general feeling of girding antiwestern- 
ism. Under the expert handling of 
Russia’s emissaries, however, “nation 
alism” becomes the cloak beneath which 
Communist imperialism shrouds _ its 
sinister designs. 

That kind of 


would be entirely 


subversive activity 
unaffected by a 
global disarmament agreement, and, if 
not competently dealt with, in the long 
run it could be relied upon to achieve 
the Kremlin’s objectives far more suc- 


cessfully than an overt appeal to arms. 


: we 


nationalism,” or any other vaguely 


success attained by exploiting 


definable but keenly felt urge that can 
be worked up into a useful antiwest- 
ern, anticapitalist sentiment, is wit- 
that 


tact 
1939 less than one-tenth of the world’s 


nessed by the whereas in 
population adhered to Communism, 
nowadays responsible authorities put 
the aggregate at one-third. And it is 
still growing! (Oddly enough, the only 
country to show an opposite trend is 
Yugoslavia, where there are 6,400,000 
members of the Socialist Alliance as 
against 800,000 belonging to the League 
of Communists. ) 

This aspect of the perennial struggle 
between the engineers of Communist 
expansionism and those who oppose 
them has an oblique rather than a di- 
rect bearing on the problem of multi 
lateral disarmament, a process which at 
the moment the Kremlin has its own 
reasons for endorsing. Malenkov’s su- 
persession by Khrushchev substituted 
the latter’s program, aimed at the ex- 
pansion of heavy industry, in place of 
the former’s plan to increase the vol- 
ume of hungrily besought consumer 
goods. 


In addition, Khrushchev has another 
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tremendously onerous project on his 
hands in his “virgin soil campaign.” 
By the terms of this intimidating com- 
mitment he is pledged to reclaim some 
13,000,000 hectares of uncultivated 
and hitherto unproductive land in the 
Volga region, in the Urals, in Siberia, 
and in Northern Kazakhstan—an un- 
dertaking that has hung fire badly 
owing to sheer lack of manpower to 
carry it through. 

A massive scaling down of the Rus- 
armed services would release an 
for the 


sian 
enormous labor force 
furtherance of a project upon 

whose successful issue Khrush- 

chev’s whole standing with the 
country in general, and the 

Party in particular, can safely 

be said to depend. If it proved success- 
ful, his position would be consolidated 
past hope of effective rivalry. 

Should he fail, he would inevitably 
confront the likelihood of 
Malenkovy 
It is possible, therefore, that Russian 


demotion, 
such as underwent. 

cooperation—genuine up to a point 
and for a limited interim period—could 
lead to a radical scaling down of arma- 
and _ the 
trained in their use. At this juncture 


ments professional forces 
the various parties to the agreement 
would be left with the final problem 
—that of what 


fairly be regarded as constituting an 


determining could 
appropriate organization to ensure in- 
ternal security in the respective coun- 
tries. 

This is the crux of the whole ques- 
tion. For were the ratio to be deter- 
mined on a basis of population plus 
area, Soviet Russia would be in a posi- 
tion to insist that, with responsibility 
for the control of her enormous land 
mass containing a population—includ- 
ing the satellites—of over 330,000,000, 
any reduction in her existent internal 
security forces would be out of the 
question. 

OST law-enforcement 


tions consist of police and rural 


organiza- 


gendarmerie, very lightly armed—if 
armed at all—with a few hand weapons. 
Moreover, in most law-abiding lands 
their number in relation to the total of 
inhabitants is negligible, since, to date, 
there have always been a country’s 
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armed forces to come to the aid of the 
civil power in the event of an emer- 
gency. 

have to 
force rather 


Dictatorships, however, 


maintain themselves by 
than by ready cooperation. It follows 
that with no other nation are there so 
many police in proportion to the total 
of the population as in Soviet Russia 
and her dependencies. 

Apart from over 1,000,000 agents, 
informers, and agents provocateur, the 
branch of the M.V.D. 
numbers 2,000,000. Of this huge 


body of men the total of the 


uniformed 


Special Security Force is put at 
750,000, with its own aircraft, 
autonomous com- 


tanks, and 


munications system. It is, in 
effect, a corps d’élite far better paid, 
housed, and generally looked after than 
the Red Army or the police. 

there would be the 


Volkspolezei in East Germany and 


In addition, 


the corresponding forces of suppression 
maintained in the other satellites. 

With Europe totally disarmed and in 
possession only of negligible, lightly 
armed internal security forces, the 
whole Continent would lie at the mercy 
of what, by the mere change of cap 
badges, could be transformed into the 
most powerful “conventional” force. 

As for Russia’s readiness, as well as 
her capacity, to embark on secret 
weapon production, a recent study by 
the Johns Hopkins University research 
group argued that Khrushchev’s “total 
disarmament” proposals should be re- 
jected on the grounds that their accept- 
ance would permit a violator to gain 
supremacy through “concealed produc- 
tion of relatively few weapons.” 

Nor does the fear of a duplicity that 
would authorize secret rearmament 
while ostensibly disarming lack evi- 
dential justification. For Lenin himself, 
in a speech at the Third Congress of 
the Young Communist League, Octo- 
ber 2, 1920, made it quite clear that 
“Communist morality must be inde- 
pendent of any other morality, quite 
different from the bourgeois morality, 
and entirely subordinated to the class 
struggle of the proletariat.” 

That his successors faithfully abide 
by this unscrupulous, opportunist doc- 


trine is witnessed by Khrushchev’s 


uncompromising comment of 1955: 
“Anyone who mistakes our smile for a 
withdrawal from the policies of Marx 
and Lenin is making a great mistake.” 

The lamentable truth is that over the 
past few years far too many people 
have been indulging in a pernicious 
bout of wishful thinking. The general 
public has yearned for a relaxation of 
tension, and consequently the politi- 
cians have emphasized everything con- 
ducive to such relaxation and mini- 
mized everything that pointed the other 
way. The more the public was placated, 
the greater grew the appetite for re- 
assurance. And so on ad infinitum. 

Tibet might disappear behind the 
steel-reenforced Bamboo Curtain; the 
“Trojan horse” of Kerala welcome the 
violation of India’s northern and eastern 
frontiers; Laos might be infiltrated by 
active Red agents and the Middle East 
teem with them; thirty-one Hungarian 
Freedom Fighters might face execution 
after three years of brutal imprison 
ment; Khrushchev might serve fresh 
warning of Communist intentions in 
an American periodical for all the 
world to “read, mark, learn, and in- 
wardly digest.” 

No matter—the wishful thinkers still 


continued to babble of disarmament. 


T follows that since there are more 

line-of-least-resistance wishful think- 
ers than resolute, clear-eyed realists, 
there is every possibility that the Ten 
Power Conference—or some successor 
—will end by committing the Western 
world to a process of progressive dis 
armament that would leave it “like a 
fowl trussed ready for the spit.” 

In the process, moreover, Red China 
would achieve that recognition by the 
United Nations Organization hitherto 
so sternly denied. For a world agree- 
ment on disarmament that did not in- 
clude Mao’s signature would resemble 
nothing so much as “Hamlet” without 
the Prince of Denmark. 

The only thing that Communist im- 
perialism understands and respects is 
strength, It enslaves all those who can- 
not confidently fling back the gage at 
its feet. Armaments may constitute a 
mighty heavy burden; but a rifle and 
pack are far more easily borne than the 
oppressive weight of a helot’s chains. 
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Industry Studies Defense 


CIENCE and technology came to 
the battlefield at Hiroshima, and 
defense planning has never been 

the same since. The problem of national 
strategy no longer is concerned princi- 
pally with the concept of military mass 
production. A new factor has to be con- 
sidered in military planning, and this 
factor is made up of the potential of the 
Nation’s scientists to innovate with such 
an order of magnitude that the balance 
of power is either always equal to or 
ahead of the technological war-making 
potential of those enemies who have 
promised to bury us. 

Whether industry likes it or not it is 
forced to assume a role in defense plan- 
ning. There are many opinions, how 
ever, as to what this role actually is. 
What this article shall attempt to do is 
describe some of the problems industry 
must face up to if it is to define its 


role in defense planning. 
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Industry has come to recognize that 
no longer can it merely wait for the 
defense-serving agencies of the Govern- 
ment to define the weapons that will be 
needed to defend the Nation. Due to 
the technological complexities in the de- 
sign of modern weapons, industry must 
program the work of the laboratories 
to agree with the potential political and 
environmental influences that will gov- 
ern the use of our weapons in the wars 
of the future. 

But do not mistake this planning and 
study by industry as an infringement 
upon, or usurping of, the planning and 
decision-making roles of the Govern- 
ment. Industry must do this planning 
if it is to conserve its limited resources. 
Industry must zealously commit these 
resources so as to bring about the most 
expeditious and economical research, 
development, and production of military 


hardware. 


Throughout industry there is a grow- 
ing trend toward taking an educated 
“look 


demands of total defense, not one or 


ahead”—to sense the technical 


two years ahead, but five, ten, and even 
fifteen years into the future. 

In General Electric, for example, full 
time experts (physicists, economists, 
psychologists, scientists, and experienced 
military strategists) study and analyze 
the geopolitical and military situations 
of the world as they apply to the de- 
fense of the United States in the fields 
of applied military technology, and the 
social and physical sciences. These peo- 
ple are concerned with the synthesis, 
description, and preliminary specifica- 
tion and evaluation of preferred sys- 
tems to meet requirements which are 
foreseen in future military operations 
and which reflect advanced states of the 
arts in the engineering disciplines. 

Using this material in the form of 
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well-documented reports, it is possible 
for our top management to explore 
whole areas of future research and pro- 
duction activity which we should in- 
clude, modify, or eliminate from our 
future business programs. As pure mili- 
tary defense business* becomes increas- 
ingly just one of several aspects of the 
total defense effort, this approach can 
do much to pave the way for the transi- 
tion into greater nonweapons activity. 

As a case example of our planning 
approach, I have based the analysis of 
fucure world conditions and situations, 
which follows, upon one of the reports 
recently issued by our full-time staff of 
researchers. 


HE first consideration that any in- 

dustry-military planning must be 
concerned with, is the aspects of inter- 
national power. 

An examination of the investigations 
upon which our planning is based 
indicates that the pattern of competition 
between the United States and the 
U.S.S.R. is presently shifting and that 
in the immediate future, as well as for 
the long run, the reliance will be less 
upon military weapon systems and more 
and more upon the use of economic, 
political, and psychological strategies to 
maintain and further the prosecution of 
the cold war. 

This is evident in the use by the 
Soviet Union (as well as by its Red 
Chinese allies) of economic aid pro- 
grams for underdeveloped areas. It is 
also clear that the technological advances 
being made by both the United States 
and the U.S.S.R. have psychological and 
political overtones that do not escape 
the attention of the rest of the world. 

The implications here for planners 
in our own country will have consid- 
erable impact upon the appropriations 
for research, development, foreign aid, 
weapon systems, technical assistance, 
and many other means employed to 
hold our position as the leader of the 
free world coalition. 

The temptation to see in current or 
recent events the signs that point clearly 
to possible future courses of action is 
great. Such happenings as Russia’s 
technological advances, the visit of 
Chairman Khrushchev to the United 
States, or the trip of President Eisen- 
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hower to Europe some time ago, the 
proposition offered by General de Gaulle 
for the settlement of the Algerian strug- 
gle, the future of the “welfare state” in 
Great Britain, the anti-American riots 
in Japan, the failure at the Summit 
meeting in Paris, and Khrushchev’s un- 
healthy interest in the United States 
presidential election and his violent dis- 
play at the United Nations—these and 
many more occurrences of recent times 
give clues to the future, but they can- 
not help the planner quite so 

much as he would wish. What 

is needed, of course, is perspec- 
tive—based upon research and 

a long experience of relating the 
happenings of the past to the 
prospects for the future. 

Along with economic potential, the 
planner must also factor in political sta- 
bility when he forecasts the interna- 
tional climate. 

Within the influence base, political 
stability occupies a central position. The 
term suggests the acceptance of the gov- 
ernment as the legitimate supreme au- 
thority by the socially mobilized popu- 
lation. Decisions of the government 
take priority over family, clan, caste, 
guild, religion, or region in such a way 
that rapid social change can take place 
without disruptive civil strife. 

Political stability, therefore, includes 
the notion that ruling groups deliber- 
ately govern in such a way as to avoid 
the alienation of important sectors of 
the population—for example, the army, 
the students, the displaced urban work- 
ers, the peasantry being mobilized for 
modern life, and others. 

Political stability has 
apart from that suggested in its con- 
sideration as a variable in the influence 
base. In the period from 1961 to 1975 
the degree of stability must be weighed 
heavily in any assessment of the tension 
areas in which rebellion or aggression 
may be anticipated. 

A country lacking an efficient politi- 
cal organization will normally offer a 
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more tempting target to attackers, who 
can assume a weakened will and ability 
to resist. In general, an attack led or 
supported by the Communists becomes 
more probable where political stability 
is at low ebb. 

During the period 1961-1975, the 
scientific capability of a nation will be- 
come an increasingly important element 
of its influence base. As nations pro- 
gress from economic underdevelopment 
to industrialization they will endeavor 

to build their scientific capabil- 
ities to relieve their dependence 
on outside sources for scientific 
and technological support, to 
promote their economic growth, 
and to enhance their national 
security and pride. A necessary condi- 
tion for achieving a scientific capability 
is the education of individuals in sci- 
ence and engineering. Thus, in fore- 
casting future scientific capabilities for 
nations, one must assess current and 
projected educational programs. 

Turning from traditional (/.¢., agri- 
cultural) and transitional (.c., where 
growth potential is in evidence) socie- 
ties, where there will be little in the 
way of increase in scientific capability 
from 1961 to 1975, an estimate of the 
prospects for mature and high-con- 
sumption nations can be made. 


ia is evident that during the period 
1961-1975 the United States and the 
U.S.S.R. will maintain their supremacy 
in the area of scientific training from a 
numerical standpoint. In 1957 both na- 
tions had over one million persons em- 
ployed as engineers and scientists. Not 
only did the United States and the 
U.S.S.R. markedly exceed the rest of 
the world in absolute numbers but also 
in the proportion or ratio of engineers 
and scientists to the total labor force. 

It is important to stress that sheer 
weight of numbers is not the only con- 
sideration in assessing scientific capa- 
bility. A nation with a large total popu- 
lation and a comparatively low number 
of trained individuals, such as China, 
may have rapidly increased its scientific 
and technical personnel in recent years 
by a forced-draft process without attain- 
ing the quality levels prevalent in the 
United States, U.S.S.R., and Western 
Europe. 
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In the interest of brevity, I have 
elected to by-pass some of the lesser— 
but nonetheless important—factors 
which the planner must consider, such 
as the capability of selected nations to 
produce atomic weapons, an analysis of 
external variables governing power dif- 
fusion, and the influence of trade and 
aid on geosociopolitical environments. 

All this leads to two main considera 
tions in industry planning for the fu- 
ture: (1) factors influencing United 
States policy decisions and (2) the effect 
of a changing environment on the mili- 
tary planner. 

Given the fact of the diffusion 
1975—with its implications for 
the role the United States may 
play in that period—what are 
some of the choices before Amer- 
ican policymakers today and in the near 
and more distant future?. Any delinea 
be based 


of choices must upon 


tion 
some agreement as to the continuing 
goals of American foreign policy. For 
purposes of this discussion, it is con- 
venient to accept a series of proposi 
tions. 

The fundamentals of American for- 
eign policy will remain, as they have 
for neariy two centuries, the same: the 
preservation of the territorial integrity 
and the political independence of the 
United States, the safeguarding of the 
freedoms of the individual American, 
and the advancement of the cause of 


peace throughout the world. 


B* building upon this vase, it should 

be possible to outline several choices. 
Reduced to simple terms, three such 
choices are these: 

1. To accept the fact of power dif- 
fusion and to try to accommodate our 
policies to the changed world of tomor- 
row on a “play-it-by-ear” basis. 

2. To disregard the fact of power dif 
fusion and attempt to maintain a posi- 
tion of isolation in the hope that our 
demonstrated riches and our national 
ingenuity will permit us to ride out the 
storms of the years ahead. 

3. To attempt to accelerate or delay 
the diffusion of power wherever it is 
possible to do so, in the hope that such 
controlled actions will allow us to de- 


termine the pace of our reactions in 
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of power in the world of 1961- c 


keeping with our resources and require 
ments. 

Ideally, the American policymaker 
would say that Course No. 1 offers a 
dangerous alternative in that a “play-it- 
by-ear” strategy puts it in the power of 
our adversaries to call the tune. Too 
many times in the past our policymak- 
ers have been figuratively “tone deaf,” 
and our strategy has tended to follow 
the piper over the hill to oblivion. 

But occasionally we have been quite 
successful in employing a “wait-and- 
see” philosophy in international affairs 
and have not suffered by our hesitancy. 

So we might be tempted to 
adopt Course No. 1 and trust in 
our inherent good fortune and 
our native acumen to keep us 
ahead of the game. 

This particular course, which 
some commentators insist the United 
States has been following since the ap- 
pearance on the world scene of the 
U.S.S.R., I believe would lead the Amer- 
ican nation into a hopeless competition. 
And this competition would be marked 
by a need to respond in kind to every 
stimulus provided by the U.S.S.R., its 
satellites, and Red China. Our nation 
would be constantly in a precarious 
position, dependent upon the probes and 
withdrawals of a strong, if not always 
clever, competitor. Because the interna- 
tional situation has changed greatly 
since the time when “play-it-by-ear” was 
a possible strategy, the United States 
faces the need to do more than guess 
from where and how the next challenge 
will come. 

It would seem equally true that 
Course No. 2, the policy of isolation, 
should be rejected by the American 
policymaker as a sure invitation to na- 
tional suicide in the world of today. 
However, we are not too far from the 
time when an American Congress, just 
before Pearl Harbor, was all but con- 
vinced that something like Course No. 
2 was the way to salvation. Nor should 
it be forgotten that sentiment in favor 
of isolation was strongly represented in 
the disarmament measures of the 1920's 
and the various neutrality acts of the 
1930'S. 

Under certain possible (though not 
belief 


might once more prevail among a num- 


probable) conditions, such a 


ber of legislators and a large segment 
of the public. This would be especially 
true if a measure of international dis- 
armament were achieved, either under 
United States auspices or by a multi 
lateral arrangement among the larger 
powers. 

Aside from these possibilities of some 
device for the reduction of armaments 
and of military forces, the declining 
fortunes of our postwar alliance system 
and the inflationary aspects of our eco- 
nomic situation might add considerable 
influence to moves toward withdrawal 
from the overseas commitments we 
now honor. 

All things considered, however, it is 
more than likely that the United States 
will not adopt a course that resembles 
in any large degree the alternative 
labeled Course No. 2. The events of the 
years since 1941 with respect to power 
diffusion and the extension of atomic 
capabilities indicate that the United 
States is inextricably involved in world 
affairs. 

To attempt to withdraw to a “For- 
tress America” type of diplomacy, 
while it might prove popular with a 
segment of the American public, would 
endanger the security of the Nation if 
there is any reality in the depiction of 
the future world as our planners fore 


cast it. 


Pewee No. 3, the attempt to ac- 

celerate or delay diffusion of power, 
has its attractions and pitfalls also. It 
would demand cleverness and _fore- 
sight and a courage of the highest or 
der on the part of policymakers, as well 
as a willingness to take risks that might 
endanger the whole fabric of our for- 
eign policy. And while we as a power 
were doing what we could do to slow 
or speed the diffusion process, we could 
be certain that our adversaries were 
playing the very same game for their 
part. 

Thus we would have two main tasks 
on our hands—to detect the course of 
their actions and to carry out the neces- 
sary actions of our own to achieve our 
objectives. Nevertheless, we have some- 
times been able to do this on a small 
scale successfully, and it should not be 
beyond the ingenuity of Americans to 


operate efficiently on a larger scene 
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where the stakes were greater and the 
risks more acute. By manipulations of 
aid, trade, political, military and ideo- 
logical forces, the United States could 
appreciably affect the pace of power 
diffusion in various parts of the globe. 

The big question is, first, would we 
want to do this; and, secondly, have we 
the determination and talent needed? It 


that, in many 


seems accurate to say 
senses, our national leadership is be 
coming aware of the potentialities in 


just such a course of action. 


N planning for either the short or the 
long range in attempts to achieve 


national objectives and _ international 


goals, no course can be regarded as 


totally satisfactory or without perils. 
The factors described as contributing to 
the diffusion of power in the world im 
pede or accelerate progress at trequent 
intervals. 

However it would seem probable that 
States is and more 


the United more 


systematically committed to gear its 
operations—especially in the underde 
veloped areas of the world—to the crea 
tion of political stability which will be 
able to induce and control social change; 
but in so doing the United States is not 
committed necessarily to the creation of 
democratic regimes. 

There must also be considered the 
consequences of Khrushchev’s strategy 
directs a 


of persuasion in which he 


propaganda assault designed to gain the 
greatest possible effect from the impact 
of Soviet scientific development together 
with programs for economic and mili 
tary assistance and cultural exchange. 
The current Soviet Seven-Year Plan 
(1959-1965) in its concept and motiva 
tion derives in good part from Khrush 
chev’s conviction that that system will 
eventually prevail which—owing to su 
perior economic performance at home 
exerts the greatest power of attraction 
on underdeveloped and other countries. 
Therefore, it is believed that the shift 
of emphasis is already under way on the 
part of the Soviets, and we must look 
toward plans of our own to meet the 
challenge of this change without dimin 
ishing the requirement for military re 
search. In other words, we must “keep 
our powder dry,” while devising alter 
native courses of action to ensure that 
we are not shut off from our sources of 
strength in the world—our belief in the 
dignity of the individual and in his 
freedom of opportunity in keeping with 


his talents. 


HEN we screen all the informa 
tion that our planning has pulled 
together, we find that the role of in 
dustry in defense planning is based on 
a 5-step program. 
1. Our first step in this program takes 
base 


into consideration that we must 


our plans on technological advances 


which are in being and which can be 
planned intelligently for the future. 
2. We must couple such information 
with the defense requirements set forth 
by the Department of Defense. Our in 
terpretation of this information must 
factor in a background concerning the 
social, economic, and geopolitical influ 
ences which produce conflicts among 
nations and which will determine the 
atmosphere and attitudes which will 
affect the way defenses will operate. 

2. We 


studies available to the Department of 


make our plans and 


must 


Defense. 


every effort 


make 


to keep abreast of the plans of the De 


4. Industry must 
partment of Defense. 

The military must fully realize that 
it cannot define new requirements and 
expect industry to produce, overnight, 
the matériel needed to satisfy those re 
The 


realize that it must keep industry in 


quirements, military also must 


formed—as far as is practical in the 
light of security and need to know—ot 
the influence that policy may have on 
weapons technology. 

5. Industry must plan its own pro 
“best bets which 


grams—or salable 


are based on the consideration men 
tioned above so as to effect a conserva 
tion of our talents and resources. 
Under such a program, industry be 
comes a key for defense, and industry's 


plans become a study for survival 


Electronic testing and research, constantly conducted by industry, is a vital part of our national defense. 
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What of Manned Aircraft? 


Until adequate space craft are available to perform reconnaissance, 


fighter-bomber, and transport missions, the manned vehicle will be 


needed to assure victory mm combat as well as our ultimate survival 


the relative merits of a particular 

type of aircraft. It is intended, 
rather, to examine the broad require- 
ments for air vehicles as established 
by the conflict between the United 
States and the Soviet Union. 


| is not the purpose here to discuss 


A review such as this is essential at 
this juncture in the military-techno- 
logical revolution. We cannot afford 
to retain overly long the tools and the 
racthods of the past. Neither can we 
afford to discard valuable and essen- 
tial tools, weapons, and skills merely 
for the sake of “looking modern.” 

The manned aircraft has a future, 
and that future probably will extend 
throughout the lifetime of any man 
now on earth. The recent reemphasis 
placed on modernization of the Mili- 
tary Air Transport Service and the 
growth of Army Aviation to some 
6,000 light aircraft and helicopters, 
are symptomatic of a great and grow- 


ing national need. 


UST what the national interest may 

be is less clear, however, when we 
approach the field of long-range heavy 
bombardment. 

“Retaliation,” a distinguished Marine 
Corps officer commented to this writer 
some months ago, “is an emotion, not 
a rational policy.” 

If, however, “retaliation” or, more 
. precisely, revenge, is to continue to 
be dignified as a national policy, our 
present manned bombers should be 
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scrapped as rapidly as the new Atlas, 
Titan, and Minuteman squadrons be- 
come operational. 

To say that we are prepared to an- 
swer an enemy attack by the virtually 
unlimited employment of megaton 
weapons against cities, airfields, hydro- 
electric plants, and military headquar- 
ters is to make words like “precision” 
and “selection” somewhat silly. Once 
a hundred or so such weapons have 
been dispatched, we might as well go 
on “firing for effect” until our whole 
arsenal is exhausted. 

Missiles, even with their wide mar- 
gin of error, can do a blanket job such 
as this much better than the manned 
bomber—and with less bother from 
enemy defenses. 

There is a question whether those 
who established “massive retaliation” 
as a policy ever really subscribed to its 
implications. The events of the past 
several years, in which we have gone 
to all sorts of extremes to avoid any 
situation in which this policy might 


be put to the test, would seem to bear 
out such a conclusion. In addition, we 
are now ,faced with a world opinion 
mobilized against the use, or even the 
testing of nuclear weapons. 

The policy of massive retaliation has 
long since been modified in fact. It 
must soon be modified, also, in words. 

This, then, opens up an entirely new 
perspective as regards the future of 
the manned bomber, a perspective in 
which the words “precision” and “se- 
lection” are of enormous importance. 

When man is pitted against man, the 
bayonet and the hand grenade are 
adequate weapons. When continent is 
pitted against continent, nuclear, 
though not necessarily megaton, weap 
ons have a legitimate place in the mili- 
tary arsenal. 


UT, as we have learned from the 

experiences of Nagasakai and Hiro- 
shima, the use of even one such 
weapon is fraught with social and po- 
litical implications that may be with 
us for generations. 

We are headed toward a situation 
in which large nuclear weapons can 
be employed only against targets of 
overriding military significance, a situ- 
ation in which close attention and def- 
erence must be paid to the attitudes 
of the world’s awakening and increas- 
ingly knowledgeable populations. 

Through scarcity of -weapons and 
adequate means of delivery rather than 
out of any special concern for world 
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opinion, the Soviets arrived at this 
point in planning long ago. 

The translations of Soviet military 
thought that have become available 
over the past five years, including those 
written after the first Sputnik, have 
made it plain that the Soviets have 
never banked on indiscriminate nuclear 
bombardment. Rather, they have relied, 
and continue to rely, on large nuclear 
weapons as merely a covering fire for 
the employment of land forces. 

The Soviets do not wish to occupy 
a desert. We do not wish to become the 
pariahs of the human race. 


HE Soviets can afford to be some- 

what more careless in their method 
of attacking a target. Hence, their 
vaunted rockets may indeed be adequate 
to their needs. Whether we attack a tar- 
get by missile or by bomber, we must 
be absolutely certain of the results. Only 
a man with proper photographic equip- 
ment, who has been there and seen the 
damage, or the lack of it, can provide 
this certainty. 

Effective, dependable satellite systems 
capable of performing reconnaissance 
of this nature are still a long way off. 
Since we must, then, send the man and 
his camera, we should attempt, for as 
long a time as requirements of speed 
and weight will permit, to have him 
deliver the bomb. 


The advantages of control and selec- 


tion provided by the manned bomber 
have long been recognized as desirable. 
A question remains as to whether the 
manned bomber can penetrate modern 
antiaircraft defenses. 

The U-2 flights demonstrated that 
Soviet defenses could be penetrated at 
high altitude. They have confirmed, 
that 
bombers, employing a combination of 


further, our present manned 
mass, electronic countermeasures, and 
deceptive tactics, can still reach the 
majority of their targets either directly 
or by the use of air-to-ground mis- 
siles. 

To a great extent, the most important 
lesson of the U-2 flights unfortunately 
has been ignored: Had we made haste 
with the production of more advanced 
manned bombers, our superiority in 
long-range nuclear bombardment forces 
would not now be in doubt. 

We cannot, at any time, come to 
depend on a long-range bombardment 
system that is essentially without hu- 
Until 
adequate space craft are available to 


man control and observation. 
take over the reconnaissance mission, 
we must provide manned aircraft ca- 
pable of observing the precise strike 
their 
that 


missile or own bombs 


reporting 


of a 
and of information 
promptly. 

The manned aircraft has a future in 
long-range bombardment for the simple 


reason that it must have such a future. 


The future of the manned aircraft 
in the field of tactical aviation is best 
indicated by the emphasis 


placed on “battlefield surveillance.” 


present 


However useful they may be for 
short-range observation, the drone and 
the ground radar can scarcely begin 
to meet the requirements for thorough, 
deep reconnaissance of the battle area. 
Despite its increased vulnerability to 
ground-to-air missiles, the manned air 
craft, jet or conventional, remains the 
only satisfactory means of accomplish- 
ing this vital mission. The problem 
here is not so much that of technology 
as of organization. 

The 


possesses a twin-engine, relatively high 


ground commander already 
performance aircraft for distant recon 
naissance. Should he, in addition, be 
assigned the jet aircraft needed for 
long-range reconnaissance? If such is 
the case we will be seeing not a fading 
away of the manned aircraft but a 
virtual rebirth of the old Army Air 


Corps. 


N° matter how well the missile and 
the drone or reconnaissance air- 
craft may be coordinated, prompt, effec- 
tive engagement of targets of opportu- 
nity, such as a moving tank column, will 
continue to demand manned fighter 
bomber aircraft. As Lieut. Gen. Arthur 
G. Trudeau, U. S. Army Chief of Re 
search and Development, observed re 


Artist’s conception of the B-70 supersonic strategic jet bomber now under development (Air Force photo). 
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cently, the team of armor and tactical 
air power, expanded by the armed and 
troop-carrying helicopter, is still the 
decisive element of land power. 

The Soviet Union is at least as well 
aware of this fact as we are. Success 


on the land battlefield continues to de- 


pend, therefore, on the winning and 


the maintenance of aerial superiority. 
The fighter-bomber must, then, retain 
the ability to engage in air-to-air com 
hat. In addition, considering the de- 
mands of specialization, the fighter- 
bomber must be supported by 
fighter-interceptors, the “top cover” and 
the final, decisive force in the struggle 
for control of the air over the battle- 


field. 


. pameine fighter-interceptor forces 
must be retained for the defense of 
the homeland. No missile yet devised 
can replace these aircraft in the search 
and identification phases of air defense, 
or in the protection of the vast reaches 
before and between the limits of the 


missile defenses. 

inconceivable that 
with 
continuing and imposing requirements 


should 


have slowed down or suspended en- 


almost 
States, 


It seems 


the United faced these 


for manned combat aircraft, 


tirely the development of more ad- 
vanced fighters and bombers. Yet this 
is precisely what has happened. 

Equally disturbing is the lack of 
foresight and imagination that appears 
to afflict our national policy in re- 
gard to military transport aviation, 

Whether the combat phase of a total 
nuclear war lasts for three days or for 
three thousand days, the need for trans- 
port aviation will grow almost beyond 
present comprehension. Yet we have 
limited our stated requirements for air 
transport to the strictly military sup- 
port aspects of the conflict—and only 
to the opening phase of the conflict at 
that. 

If even one major nuclear weapon 
were to be delivered on an American 
city, the fallacy of this planning would 
De- 


so weapons 


become immediately apparent. 


livery of the dozen or 
required to accomplish stated Soviet 
objectives would bankrupt our trans- 
port aviation resources completely. This 


without even considering the necessity 
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for flying reenforcements to overseas 
theaters. 

It would seem obvious by now that 
no single metropolitan area or State 
could handle the casualties from a nu- 
clear attack on the heart of a major 
city. The country as a whole must 
carry the burden. Surface transporta- 
tion will be in a state of chaos. The 
only hope for treatment lies in rapid 
aerial evacuation to hospitals hundreds 
and even a thousand or more miles 
from the scene of the disaster. 

The Civil Reserve Air Fleet, consist- 
ing of commercial air transports and 
crews, could not be converted to an 
aeromedical evacuation role quickly 
enough to be of major importance. Al- 
most the entire job would fall to exist- 
ing military aeromedical and general 
transport units. 

Between the active Air Force and 
the Air National Guard there are now 
United States 


available in the entire 


less than seventy-five “air evac” air- 


craft with trained crews, including 
medical personnel. Fantastic though 
it seems, an attempt is currently being 
made to deactivate the active Air Force 
portion of this tiny, but invaluable 
force. 

Here, then, in only one small portion 
of the over-all transport situation we 
can see a requirement for vastly in- 
creased resources in terms of both air- 
craft and trained personnel. When we 
turn to anticipated requirements for 
cargo lift into devastated areas and for 
troop deployment, the need for in- 
creased air transport is nearly stagger- 
ing. Certainly it swamps the concept 
of employing military transport. air- 
craft solely in support of the air com- 
bat mission. 

Increased budget allocations are part 
of the answer. The greater part lies in 
finding new, possibly unconventional 





“Whether we attack a target 
by missile or by bomber, we 
must be absolutely certain of 
the results. Only a man with 
proper photographic equip- 
ment, who has been there and 
seen the damage, or the lack 
of it, can provide this cer- 
tainty.” 





methods of expanding our air transport 
fleet. 

A possible “unconventional” answer 
is to be found at the new interconti- 
nental missile installations. Each of 
the Snark, Atlas, Titan, and Minute- 
man installations will possess a sub- 
stantial number of pilots and other air 
crewmen who have been displaced into 
the missile field by the deactivation of 
manned fighter and bomber squadrons. 
This “excess” of air crew personnel 
will continue even if advanced manned 
bomber and fighter programs are ac- 
celerated. Beyond the moment when 
the missiles are dispatched, these men 
will have no useful function left to 
perform. 

Could not an air transport squadron 
be established at each of the new ICBM 
complexes—a sort of Air Force Reserve 
in reverse? The squadrons could be 
manned, in small part, by operations 
and maintenance personnel assigned to 
such duties full-time, but mainly by 
air crews assigned to the missile units, 
flying on a part-time basis. 

The future of the manned aircraft in 
the bombardment and air-defense fields 
is, then, tied in closely with our na 
tional objectives. We can abandon the 
manned bomber, fighter, and fighter- 
bomber only if we are willing to 
abandon all objectives except simple 
survival and purposeless revenge. The 
time we have lost in the development 
and production of more advanced 
bomber and fighter aircraft is gone for 
good, but it is not yet decisive. 

In the field of military transport 
aviation we have passed the time when 
airlift was an adjunct to the other 
means of transport. Air transport is 
now a sine qua non of national sur- 
vival, final 
counterattack. The old presumptions 
and the old theories, based on the con- 
cept of “massive retaliation,” are no 


recovery, and of the 


longer adequate. 

It is not enough to say that the future 
of manned flight is in the stars. Few, 
if any of us, will see the day when 
manned space flight, in any but a crude 
and expensive experimental form, be- 
comes a reality. We must hasten that 
day. But we must also be mindful of 
the years and decades of sweat and tears 


that must precede it. 
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Weapons Readiness Now 


The A.O.A. ws striving to foster instant preparedness for defense 


J. E. Trainer 


President, American Ordnance Association 


N the defense of our country history has proved over and over again that 
high among the greatest problems is weapons readiness—weapons of the 
latest design, in adequate quantities, when and where needed by our 

fighting men. I reemphasize: instant weapons readiness is essential to our 
national survival. 

The history' books are replete with the tragic record of lack of prepared- 
ness. The costs we have paid as a nation are reckoned in the hundreds of 
thousands of lives of our men, the waste of our material resources, and the 
squandering of our money—all in frantic last-minute efforts to design and 
produce the weapons we need to assure victory. Each time we have gotten 
through by the skin of our teeth—but at a cost that staggers the imagination. 

The American Ordnance Association was formed forty-two years ago by 
a group of farsighted industrial and military leaders. Through duty or close 
contact with the military services in war, they saw at first hand the crying 
need for keeping science and industry on the one hand—and the military on 
the other—in close contact. Each must know the needs and the capabilities 
of the other, and each must share in the job of weapons readiness. 

We have learned too often, and at too great a price, what eleventh-hour 
weapons preparedness means to our national safety. 

Our Association is the only membership society in the country which is 
devoted exclusively to weapons—all weapons of all services—Army, Navy, 
Marines, and Air Force. 

We are < technical society, not a trade association. We are not concerned 
in the slightest with procurement. Who makes what is not our business. We 
are not at all involved in roles and missions of the services—these are the re- 
sponsibility of the military and not ourselves. 

We are not concerned with procurement regulations, We do not lobby. We 
do not meddle. Neither do we volunteer to tell the other fellow how to run 
his business. We exist solely to help. 

To this end, we offer the talents of our eighty-eight Technical Divisions 
and Sections for efficient and voluntary assistance in the weapons and weapons- 
systems fields. We offer the talents of the members of our fifty-four Local Posts 
and Chapters, from coast to coast, for the enlightenment of our fellow citizens 
on armament problems and progress. We offer our publications—four in all— 
in the pages of which we try to make available unclassified information for the 
education of our members. 


E claim, with some pride, that we are a unique peace society in the best 

meaning of that term. We hold strongly to the philosophy of the Found- 
ing Fathers of our country: that peace is best assured through strength. For us, 
ordnance readiness is a major factor in that strength. 

Our one purpose in everything we do is to help and not to hinder, to 
facilitate our weapons readiness in an effort to help keep America’s armament 
adequate in quality and in quantity. And, at the same time, we try to help 
the armed forces reduce costs and stretch the defense dollar, since it is essential 
that our country have more defense at lower cost. 





Trial by Fire 


A 30,000-pound shot of TNT, above, is loosed in the desert at the Air Force Flight Test Center, Edwards AFB, 
Calif., in a joint Army-Navy-Air Force program to test the effect of blast on aircraft which are simulated by the high-speed 
rocket sled, below, used to carry airfoils through the turbulent area produced by the explosion of various-sized charges. 
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International Shooting 


The United States has the marksmen and the alnlity to supply the 


very accurate guns and ammunition for this type of free-weapon 


competition, but how long is rt going to take us to “get with it’? 


HE “care and feeding” of inter- 
ie shooters constitutes a 

challenge equaled only by the 
training and equipping of a sonar op- 
erator for the DEW Line. As a mod- 
erately recent addition to the American 
shooting diet, international marksman- 
ship can easily produce gastric disturb- 
ances comparable with today’s highly 
spiced domestic shooting menu. 

Slick-sheet publications, available to 
any shooter with minimal assimilation 
ability, devote chapters galore to Camp 
Perry, Vandalia, and a galaxy of lesser 
domestic competitions, but data on in- 
ternational shooting, however, are avail- 
able only to the true believer who is 
contaminated by the germ of ultra- 
perfectionism and is prepared to glean 
whatever shooting information is avail- 
able. 

International 
just budding in the garden of 
bull’s-eyes previously monopo- 
lized by various species of the 
“between-the-oceans” variety of 
domestic targets. Rules, equip- 
ment, targets, and facilities in- 
herent to international shooting are cur- 
rently enjoying a pregnant condition 
which promises to please the parent 
when the offspring is delivered. 

In identifying problems inherent to 
international shooting one must decide 
which arc of the circle shall serve as 
the base. We Americans enjoy over- 
simplification and often substitute in- 
tention for attention; hence the basic 


shooting targets are 


i of 
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problems must be separated before con- 
quering. To compete with our Euro- 
pean and Latin American associates we 
must readjust certain aspects of our 
training, weaponry, and ancillary equip- 
ment as well as our customary pro- 
cedures and practices. 

Range distances and, of course, types 
of targets constitute other modifications 
which will become necessary prior to 
our successful entry on the international 
stage. 

From a standpoint of weaponry, the 
United States is in a moderately well 
advanced position in spite of the fact 
that many American shooters contend 
European-fabricated weapons 
far outperform domestic rifles 
and pistols. While some weap- 
ons of U. S. manufacture are 
below European par, in general 
the recent impetus placed on in- 
ternational shooting has motivated U. S. 
arms manufacturers to “get with it.” 

With untold hours of effort directed 
toward the international shooting hori- 
zon, the U. S. Army Advanced Marks- 
manship Unit (USAAMU) at Fort 
Benning, Ga., has been attacking the 
problem of personnel acquisition, weap- 
onry, ranges, and training. 

Assigned the mission by the Com- 


manding General of the U. S. Conti- 
nental Army Command, the USAAMU 
has proceeded to locate and commence 
training Army marksmen with po- 
tentiality for international shooting. 
The R.O.T.C. program, currently sub- 
jected to divergent opinions, actually 
produces the finest platform from which 
the United States can build interna- 
tional free-rifle shooters. These young 
men, and their varsity or military- 
science shooting teams, have produced 
the bulk of competitors now trying to 
master the intricacies of the Interna- 
tional Shooting Union (ISU) chal- 


lenge. 


IRST Lieut. Daniel B. Puckel, who 

holds several world’s records, along 
with Capt. Thomas W. W. Atwood, 
former N.R.A. high-power rifle cham- 
pion, represent the type of R.O.T.C. 
graduates now applying their college- 
stimulated skill in the international 
shooting arena. 

There are many other young men of 
equal posture who gained their basic 
experience in service academies or in 
high school, and this coterie of Ameri- 
can manhood represents the hope of 
the United States in dislodging the So- 
viets from their predominant position 
as the shooting champions of the world. 

The Army Advanced Marksmanship 
Unit is not the only service organiza- 
tion attempting to shore up our begin- 
ners’ efforts in the ISU realm, but to 
date the only complete set of rifle, pis- 
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tol, running deer, and shotgun ranges 
on which international teams can be 
trained is located at Fort Benning. 

No credit is meant to be subtracted 
from the U. S. Air Force, with their 
Valhalla of shooters at Lackland Air 
Force Base, nor the energetic U. S. 
Marine Corps marksmen at Quantico 
and Camp Pendleton. These two serv- 
ices have no intention-of allowing the 
U. S. Army to capture or maintain the 
dominant role of representing America 
in the international field without con- 
test. 

Commanders with foresight have seen 
the crying need for America to emerge 
from the conventiortal shooting 
cocoon, hence the services are 
mingling international shoot- 
ing with the military mission 
of marksmanship-training pro- 
hicrency. 

The metamorphic result is not only 
a better shooter but a more self-disci- 
plined serviceman. Patience and atten- 
tion to detail are hallmarks of the inter- 
national rifle and pistol shooter. By 
instilling these qualities in our military 
shooter, we are improving his over-all 
military posture and thereby increasing 
his leadership potentialities. 

By emphasizing international shoot- 
ing, no diminution of the service-weapon 
shooter is intended. These marksmen 


use their prowess as competitors to im- 


press their troops and students with the 


validity of training techniques. It is 
easily understood why large portions of 
domestic shooters are alumni or pro- 
tégés of the military services. 

The civilian marksman population at 
Camp Perry vividly attests to the Amer- 
ican interest in competency in marks- 
manship, hence with this wealth of ac- 
complished and devoted marksman 
there is little excuse for not developing 
international shooters who can main- 
tain U. S. prestige on worldwide shoot- 


ing ranges. 


IGH-ORDER competitors like 

Capt. William McMillan and Ser- 
geant Hill of the Marine Corps gave 
adequate testimony in the 1960 Olympic 
Games that America has the potential to 
international shooting 
‘get with it.” Training 


dominate the 


sandlots if we 
and weapons are becoming sufficiently 
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effective to place us among the world 
record holders only if we marry the 
people to the inanimate objects they 
have the potential to master. 

It is interesting to note that the So- 
viets have published a complete book 
of several hundred pages devoted to the 
art of shooting, ranging from muscle 
tonus to ammunition loads and psycho- 
logical impacts. Admittedly this tome 
smacks of socialized publication, but 
the efforts of their marksmen, psychol- 
ogists, anatomists, and ballistic experts 
have given a target for the West to 
shoot at. Allowing their people to com- 
pete in marksmanship as a subsidized 

hobby cannot be scoffed at by 
any marksman. 
We in the 


have a penchant to deride con- 


United States 

trol, but control and discipline 
are occasionally bedmates. The inherent 
capabilities of an indigenous population 
are favored only through application, 
and, with continued attention rather 
than intention, it is quite probable that 
American shooters will rise to the 
top. 

Training facilities, coupled with de- 
votion to purpose, and good ordnance 
to support the competitor, are rapidly 
being recognized as the minimum es- 
sentials for success. Without any singu- 
lar guidance in the form of a mono- 
lithic manual, there is a great possibility 
that trial and error among the inter- 
national-type shooters will eventually 
produce top performers for any coun- 
try. 

The USAAMU 


weed out disproved theories and im- 


is attempting to 


practical methods in the hope of de- 
veloping a training program which 
will be palatable to, as well as produc- 
tive of, champions. Hope actually rests 
with the marriage of our skills and po- 
tentials with the individual’s desire and 
wherewithal. 

Several examples of success in the in- 
ternational shooting arena clearly indi- 
cate we are on the right track. The 
World Championships at Moscow in 
1958 concluded with several Americans 
winning their events. These winners 
were not appointed to the U. S. Team 
by virtue of their fraternal affiliations 
but because they were superior shots 


and second-to-none competitors. Captain 


McMillan, U.S.M.C.; Lieut. Joe Deck- 
ert, U. S. Army; Lieut. Verle Wright, 
U. S. Army; and Lieutenant Colonel 
Eisenlover, U.S.A.F., were all gold- 
medal winners. Lieutenants Puckel and 
Lucker of the Army as well as SFC 
Lincoln also placed in the champion- 
ships. 

By utilizing the skills of shooters and 
adding a mixture of better equipment, 
as well as improved ammunition and 
successful training programs, we are 
now approaching a plateau where more 
competitors are becoming available to 
shoot their way onto the American 
team, rather than being appointed. Of 
the 1958 winners and the 1960 Olympic 
Game competitors, very little need be 
said of the American’s ability. How- 
ever, a new crop of international marks- 
men is our main concern. We cannot 
lean on past winners to carry our 
burden forever, and each year one or 
two younger or new shooters is tossing 


his hat in the ring. 


N so far as personnel are concerned, 
one critical shortcoming can be rem- 
edied only by time—the acquiring of 
international 


American coaches for 


shooters. Successful shooters are re- 
luctant to hang up their spikes or sights 
and start coaching, and a shooting coach 
must have a successful past as a shooter 
in order to impose his leadership au- 
thoritatively. Breed coaches and we 
will beget shooters; wait for coaches 
from the ranks of retired shooters and 
wait indefinitely. 

Rather than belabor theory, hope, or 
speculation with reference to building 
up our international shooter fraternity, 
it may be wise to recognize the prob- 
lem before attempting to resolve it. 
The most important ingredient of any 
activity is man (or woman). Although 
many international rifle competitors en- 
ter the field with gallery (small-bore) 
experience, a problem arises when en- 
tries for free-rifle competition must be 
assembled. 

The butthook, palm rest, and feather 
trigger set the international rifleman 
apart from his domestic rifle cousin; 
hence, the transition from the Mr rifle 
squad to the free-rifle squad is a major 
undertaking. 

A greater problem exists however, 
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when we attempt to convert a domestic 
pistol shooter into a free-pistol expo- 
nent. Courses of fire in the rifle portion 
of international shooting do not pre- 
cipitate the ulcerous condition that the 
free and rapid-fire pistol generate—but 
only because there are more riflemen. 

Personnel in any phase of interna- 
tional shooting must steel themselves 
to learn new shooting habits. The rifle 
and pistol shooters must undertake a 
new way of life. Shooters therefore are 
subjected to training courses and prac- 
tice firing, pivoted around a “relearn- 
ing” program. Many old and success- 
ful accomplishments in domestic shoot- 
ing must be unlearned, while at the 
same time the cardinal facets that made 
them good in the first place must be 
remolded to fit the new challenge and 
the routine. 

Foreign countries have a source of 
“old shooters” to serve as coaches; not 
so in America. The embryonic stage of 
international shooting has not been ef- 
fective long enough to provide a society 
of elder statesmen who have proved 
their capabilities as shooters. The 
shooter wants to be certain the man 
telling him what to do has done it be- 
fore, successfully. 

Personnel for the international shoot- 


ing clique must be exposed to sufficient 
training competitions to maintain pro- 
ficiency. To date, no sizable match, em- 
ploying the full arsenal of international- 
type weaponry, has yet been conducted. 

The armed forces are attempting to 
bolster this lack of competition through 
interservice rivalry which commenced 
in 1959 when positions for the U. S. 
Team of the Pan American Games rep- 
resented the objective for All-American 
shooters. 

Too few people shooting for too 
many slots does not produce opti- 
mum competition, in spite of the good 
intentions of those participating. We 
can “get with it” as soon as we enlarge 
the personnel base of international rifle, 
pistol, and shotgun shooters. 


Ye ING with the personnel problem 

is that of weaponry and ammuni 
tion. For many years Europeans have 
not only dominated the field of com 
petition, but weaponry as well. This 
condition must be regarded as natural 
since competitive shooting had its ori- 
gin in Europe. Weaponry and ammuni- 
tion for competitive purposes were de 
signed and manufactured to support 
the type of shooting the various coun 
tries were undertaking. Periodically an 


American “shooting bug” would ac- 
quire some of the European’s sophisti- 
cated weaponry and commence a hand- 
load operation in his cellar to support 
his new-found love logistically. 

During the past five years American 
industry has stepped into the act and 
relieved this struggling individual. Sev 
eral of our large arms and ammunition 
firms have cut into their gross proceeds 
in order to this embryonic 
effort. 

Likewise, the U.S. arms industry is 


support 


conducting research in ammunition 
to support the complicated weaponry 
which demands perfectionism in am- 
munition. Fitting an _ international 
shooter to his weapon is an opera 
tion rivaling orthodontia. The self-dis 
cipline generated by an international 
shooter is such that he can make no 
error; all errors must be of inanimate 
origin, 

The only valid solution is to supply 
the shooter with arms and ammunition 
of unbelievable accuracy. This function 
is rapidly taking place in America, 
thanks to some of the more perceptive 
men in the industry. Their assistance 
to the shooter closely rivals that of his 
coach. 


Of all the problems we must attack 


World's free rifle champion, Lieut. Daniel B. Puckel, U.S.A., sights in on practice range (Army photo). 
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and eliminate, the acquisition of quali- 
fied and devoted marksmen remains 
paramount. From all outward appear- 
ances the armed forces will continue 
furnishing the much-needed support 
to crystallize our international shoot- 
ing successes. 

This by no means should be inter- 
preted to exclude the American civilian 
population which constitutes the world’s 
finest pool of potential shooters who 
eventually will establish competitive 
organizations to challenge the military 
supremacy. All that is needed is lead- 
ership, which incidentally is presently 
being enthusiastically generated within 


the N.R.A. 


SSUMING, therefore, that the per- 

sonnel problem is in the process of 
being remedied, it is only prudent to 
examine other facets of the shooting 
question which must be considered in 
America’s ascendency to international 
championships. 

Additional support must continue to 
be forthcoming from that already over- 
burdened segment of society—industry. 
Whenever we Americans are con- 
fronted with any sort of challenge, the 
moniker, “Industry,” becomes the mys- 
tic talisman. To extol the virtues and 
accomplishments of American indus- 
try here would be the height of re- 
dundancy. What is needed however is 
a full recognition of what is necessary 
of the manufacturing fraternity before 
they should be expected to answer the 
call. 

Any shooter has the inherent right 
to visualize an “ultimate weapon” 
with characteristics capable of making 
his hits all “X”. To ask industry, how- 
ever, to solidify the visions of every 
shooter is undoubtedly impossible. 
Fools can ask more questions than 
wise men can answer, and it is un- 
realistic to imagine that international 


shooting weapons can slide off the 

drawing board with the speed with 

which shooters can envision them. 
However, within the framework of 


the American arms industry, there 
will have to be products available for 
the international shooter—available 
both as to cost and competency. The 
composition of an international weapon 
is a symphony that does not just hap- 
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pen. To place an accurate, well-bal- 
anced, foolproof weapon on the com- 
mercial market is a task not easily 
accomplished. 

However, to give our personnel the 
same chance of success as that avail- 
able to our competitors, somewhere in 
our arsenal of industry we must de- 
velop the guarantee which will pro- 
vide him the tools of the trade compe- 
tent in quality as well as quantity. 

The successful and tranquil marriage 
of arms and ammunition has long been 
one of the prime goals of our weap- 
ons industry. Within the sphere of 
military weapons, rifle and pistol, im- 
mense strides have been accomplished 
in the supply of the precise type of 
ammunition for any given mission. 

In the field of international shooting 
this accomplishment will have to be 
improved upon continually, not only 
because we are starting a bit late in 
the game, but because we undoubtedly 
will have an array of small arms in 
which each group of rifles or pistols 
of the same type will require particular 
ammunition affinity. 

For years we have known that one 
type of ammunition will function bet- 
ter than a counterpart in a particular 
weapon under identical conditions; 
conversely, the chosen ammunition in 
one case is rejected for the same 
weapon under closely related condi- 
tions. 

The predominant ammunition in the 
realm of international shooting is cali- 
ber .22. Both rifle and pistol competi- 
tions are predominantly of the small 
caliber. Not only must 
we discipline our shoot- a wag 
ers to the art of this 
small-bore shooting; we 
must inject an addi- 
tional science into the 
marriage of ammunition to the weapon. 
This feat is neither mysterious nor in- 
surmountable, but merely exacting and 
painstaking. 

In the past three years the major 
ammunition manufacturers have re- 
duced the maximum vertical spread 
of caliber .22 ammunition nearly forty 
per cent. Ammunition accuracies have 
an ambrosian effect upon any shooter; 
he learns rapidly that one other excuse 
for lack of proficiency has been eradi- 


cated and an additional burden is be- 
ing placed upon him to “get with it.” 
He needs perfectionist’s instruments, 
and when so provided there is little 
doubt of his success. 


HE element of training is pre- 

senting one major obstacle as an in- 
terim barrier. As mentioned, coaches 
are practically nonexistent. Add to this 
condition the strangeness of the targets, 
the units of measures, times, proce- 
dures, and the inability to generate 
competitions within America, compara- 
ble to those in Europe. 

The metric system poses no unre- 
solvable problem. The 50-meter target 
plus the large black ring of the 300- 
meter target (with the extremely small 
“X” ring) is less consoling. Gone are 
the days of the “possibles,” so promi- 
nent these past few years at Perry. 

The international rifleman is being 
forced to satisfy himself with approxi- 
mately 95 per cent of hits in the ro 
ring. He is shooting prone, kneeling, 
and standing—substituting the 
stable kneeling position for our do- 
mestic sitting position. There is no 
rapid-fire event in the rifle phase, but 
there is an extended-period time of 
hours to fire the 120-round course. 

All these features make for adjust- 
ment, not in the direction of ease, but 


less 


toward complication. The free-pistol 
shooter must be prepared to devote 
hours to complete his course of fire 
where he devotes minutes in our do- 
mestic The 
pistol shooter must undergo a transi- 
tion from the familiar bull’s-eye target 


tournaments, rapid-fire 


to a slim and lean silhouette. 

Not being satisfied with the altera- 
tion of our current menu, another dish, 
the running deer or roebuck, is entered 
as a portion of the international shoot- 
ing diet. Last but not least is the differ- 
ence between international trap and 
skeet and the American shotgun events. 

Intimately describing each segment 
of the rapidly rising international shoot- 
ing wave must be witheld for the vol- 
umes of training literature which will 
inevitably follow. The general accept- 
ance of improved weaponry, ammuni- 
tion, and training, as well as the awak- 
ening of Americans to this change of 
pace, is only a matter of time. 
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We Need Civil Defense 


The lack of passive protection for our civilian population will 


make the United States an mviting target for enemy nuclear bombs 


m the event a future conflict should degenerate into an all-out war 


VER since mankind started to 

use force as a means of settling 

differences, offensive weapons 
have competed with defensive weapons 
for superiority, and every time a new 
offensive weapon was devised, there 
followed a rapid development of de- 
fensive devices and methods to coun- 
teract that weapon. 

It is interesting to note in this con- 
nection that, while in the history of 
war no weapon for which no counter- 
measures could be found has been 
designed, some forces in this country, 
and surprisingly only in this country, 
have succeeded in spreading the widely 
accepted thesis that there exists no 
defense against a surprise attack of 
atomic weapons besides instant retalia- 
tion. 

The result of this fantastic and base- 
less propaganda is that the civilian 
population as well as industry and 
transportation in this country are hope- 
lessly exposed and defenseless. There 
are various estimates of how many mil- 
lions of Americans would die before 
retaliation could start. 


No so much publicity is given to 
other studies that have been con- 
ducted by other competent and able 
agencies, which estimate that sixty to 
ninety-five per cent of the population 
affected could survive an atomic attack 
if suitable shelters were provided. 

We must not deceive ourselves that 
a future war will be fought only be- 
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tween the armed forces of inimical 
countries. Since the notion of “total 
war” has been invented, the target is 
the weakest point of the enemy, and 
the will of resistance of a nation must 
be broken first and as quickly as pos- 
sible. 

The lack of elementary protection of 
the civilian population of the United 
States makes it very attractive and in- 
viting to inflict the first massive blow 
on the civilians and to give them the 
convincing impression that the only 
feasible choice is unconditional sur- 
render. 

It must be noted here that it is not 
the author’s claim that an atomic at- 
tack would result in no casualties. 
Such a feat cannot be achieved short of 
putting the entire United States under- 
ground. It must nevertheless be real- 
ized that a Third World War can only 
be won by the side that can emerge 
from the holocaust of the first attack 
and still carry on with at least the 
fundamental task of maintaining the 
basic functions of life, along with 
carrying on the production and the 


industry so necessary for the armed 
forces. 

Shelter design and construction is 
basically a civil-engineering task. If 
there were no suitable shelter types for 
the protection of the civilian popula 
tion, the civil engineering profession 
could be accused of failing to live up 
to its duties. Indeed, the alleged hope- 
lessness of any defense or protection is 
a silent accusation against civil engi- 
neering and construction, perhaps min- 
gled with some pity that they are con- 
fronted with problems which go way 
above their heads and beyond their 
capabilities. 


N face of this accusation—which 

could be raised at any moment—it 
should be emphasized that shelter de- 
sign and construction is technically a 
solved problem. Any degree of protec- 
tion can be achieved, and the shelter 
construction program could start to- 
morrow as far as the civil engineers 
and contractors are concerned. 

The big lie to the claim that no 
defense exists against atomic attack is 
given by none less than the engineers 
of our own Army and Navy who, 
from the very beginning of the Atomic 
Age have quietly and industriously col- 
lected data and made experiments that 
could serve as a basis for protective 
measures. 

The results of these studies have 
been published and are available. “The 
Effects of Atomic Weapons,” and the 
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latest edition, “The Effects of Nuclear 
Weapons” (1957), sponsored and pub- 
lished jointly by the Department of 
Defense and the Atomic Energy Com- 
mission, are this 


field. These books discuss only the 


basic references in 
principles of protection; the implemen- 
tation of the principles is left up to 
other Federal and State agencies. These 
agencies, however, are badly neglected 
by Congress and receive only nominal 
appropriations. 

Practical details of shelter construc- 
tion also have been developed by both 
civilian and Army-Navy engineers. 
These studies show that practically any 
degree of protection could be 
achieved and would depend on 
one factor only, that of cost. 

The practical possibility of shel- 

ter construction has been proved 

and details are freely available, 

yet hardly any shelter building can be 
found in this country. 

It is a tragic irony that more shel- 
ters have been constructed abroad— 
very possibly in Soviet Russia, too— 
based on the studies named above, 
than in this country where those same 
studies have been made. 

Naturally, many technical problems 
and details still must be solved. Al- 
though standard types of shelters could 
be worked out, the skillful adaptation 
of the principles to local conditions will 
always require civil engineers well 
trained in civil-defense principles. 

Coordination of communication and 
ransportation requirements, from the 
point of view of emergency functions, 
will need the cooperation of many en- 
gineering branches, and the technical 
problems of implementation cannot be 


underestimated. 


HE technical difficulties of civil de 

fense, and especially of shelter con- 
struction are, however, negligible as 
compared with the problem of the 
complete legal and __ public-relations 
vacuum around civil defense. Shelter 
construction must always be mentioned 
since shelters are the focal points of 
passive defense. Civil defense without 
shelters is like a navy without men-of- 
war or an air force without airplanes. 


Without 


tribution of 


shelters the sirens, the dis- 


radiation detectors, and 
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even the whole civil-defense organiza- 
tion make no sense at all. 

The Civil Defense organization— 
which otherwise worked excellently 
and very efficiently after the tornado 
1959— 
was seriously hampered during the 


in St. Louis on February 20, 


first hours after the storm because the 
tornado damaged the Civil Defense 
headquarters which was not located in 
a shelter! 

People must know where to go 
when the sirens sound the “red alert” 
and they must be confident that the 
sign “Shelter” means at least some 
reasonable protection, not only a place 

among glass windows and pan- 

els where the broken glass pro- 

jectiles resulting from a_ blast 

could kill many of them. The 

panic-averting value of shelters 

is alone worth the cost. Some 
military experts know that modern 
war cannot be conducted for even two 
days without suitable protection of the 
civilian population. 

We must not forget that the party 
which wants to strike the first blow 
can protect itself much better against 
any retaliation. It may have weeks for 
preparing its industry to take cover 
and precious hours, if not days, for 
warning and evacuation of civilians 


from the most exposed areas. This ad- 


vantage alone could reduce the effec- 


tiveness of retaliation by a considerable 
proportion. 

The argument most often used against 
shelter construction is the cost. No doubt 
shelters will cost large amounts of 
money, and it is argued that this is 
wasted money. 

It is very difficult to say what is 
wasted money in military expenses. 
Until the Russians launched the first 
Sputnik, most people considered money 
spent for rockets wasted. Nowadays, 
if a missile, costing around $3.5 mil- 
lion, explodes shortly after taking off 
from the launching pad, this is con- 
sidered—perhaps quite correctly—as a 
necessary toward development. 
That from this amount of money per- 
manent and substantial shelters could 


ste Pp 


be constructed for.about 20,000 people 
is beside the point. 

Almost every type of missile has its 
promoter—some of them even have a 


lobby—in the laudable effort to save 
the country with the best possible of- 
fensive weapon. Unfortunately, 170 
millions of American civilians have no 
lobby and no representation fof ade 

quate shelter and protection. 

One of the most important aims of” 
civil defense should be the encourage- 
ment and promotion of the building 
of more fire-resistant private and pub- 
lic buildings. Mr. Prentiss, writes in 
his book, “Civil Defense in Modern 
War,” that about eighty per cent of 
the total number of houses destroyed 
in Germany during World War II 
were destroyed by fire. Considering the 
much lighter weight of incendiary 
bombs, these were 4.8 times more efh- 
cient in destruction on an equal-weight 
basis than explosive bombs. 

The extremely intense heat radiation 
of nuclear weapons has increased the 
fire hazard of inhabited areas im- 
mensely, especially where most of the 
houses are built with highly inflam- 
mable building material. Future homes 
built with the maximum 


possible elimination of all easily com- 


should be 
bustible materials. 


HIS is not only a civil-defense pre- 

caution; the additional safety is 
highly welcomed in peacetime as well. 
Fire damaged or destroyed an estimated 
$1,056 million worth of property in 
the United States in 1958. More than 
300,000 homes were destroyed by fire 
during one year. A publication of the 
National Board of Fire Underwriters 
states that 37 seconds a fire 
breaks out in some city in the United 
865,561 reported 


fires in communities of 2,500 or more 


every 


States—there were 
during 1956. 

The requirements of fire resistance 
in residential buildings must be tight 
ened and considerably increased in the 
building codes. Many European build- 
ing codes specify that between base- 
ment and main floor a fireproof slab 
or floor construction must be estab- 
lished. Some building codes require 
that in multistory buildings a fire- 
proof ceiling must be built between the 
uppermost floor and the attic. 

These requirements have saved many 
a residential building from fire, espe- 
cially in the territory of the former 


ORDNANCE 





Austro-Hungarian Monarchy, where 
the building regulations were gener- 
ally more conservative than even in 
Germany. Our National Building Code 
requires only one hour fire resistance 
rating from wall and ceiling construc- 
tion around boiler and furnace rooms 
(Section 1101). 

This writer has recently renewed his 
fire and theft insurance policy. The 
insurance was amended by a rider, 
which said, among other things:“(1) 
The added: 


(f.) to loss due to nuclear reaction, 


following exclusion is 
nuclear radiation, or radioactive con 
tamination, or to any act or condition 
incident to any of the foregoing.” 
This means that we are facing any 
nuclear attack at our own, personal 
risk. The logical conclusion would be 
that we citizens must protect our 
selves as best we can because nobody 
else cares about our passive protection. 
The cold war began at least eight 
years ago. Since then, more than 9 
million houses have been built in this 
country. It would be a fantastic ad- 
vantage if the building codes had been 
revised eight years ago and all new 
houses had a more fire-resistant struc- 


ture. It may sound outlandish today, 


but the new building code should also 


require the establishment of under- 
ground shelters for the whole occu 
pancy of all new buildings. 

As soon as the establishment of shel- 
ters is made mandatory, a whole array 
of fiscal and legal questions will arise. 
Unfortunately, our legislature is not at 
all prepared to deal with this type of 
problem, to say nothing about a solu- 
tion. The Senators and Representatives 
have a priority list of topics which in- 
terest the voters, and on this list civil 
defense has a rather low priority. In this 
look to their elected 


case the voters 


representatives tor guidance—in vain. 


HILE the Government points out 
at every opportunity that no one 
should expect any Federal action in shel 
ter construction, because this is a private 
responsibility, the Federal Government 
itself penalizes any private initiative in 
this field by increased taxation. It should 
be obvious that shelter construction 
must be promoted by tax exemption at 
least, if the Government is not willing 
to promote the passive defense of its 
people otherwise. 
Nobody outside this country, and 


especially none of our NATO allies, 


will understand that in the United 
States grain silo construction costs can 
be written off in five years, while shel 
ter construction is penalized by increas 
ing the assessment of the house. 

The 


$14.7 million annually to 


Government 


American pays 


one man 
alone for the storage of surplus grain, 
and “the Senate Appropriations Com 
mittee flatly turned down Civil Defense 
Chief Leo Hoegh’s modest request for 
$13.15 million to get a prototype shel- 
ter program started” (Time, August 25, 
1955, p. II). 

It is not our fault that we must deal 
with this problem. H. S. Dinerstein 
states in his book, “War and the Soviet 
Union” (Praeger), that while Malen 
kov believed that an atomic war would 
earth, 


destroy all civilization on the 


Khrushchev and his entourage strangely 
came to the conclusion that a nuclear 
war would destroy only capitalism and 
that Communism would escape un 
scathed, for large units of key Russian 
industries are not only dispersed but 
are also actually underground. 

The indifference of the United States 
toward the passive protection of its 
population seems to support Khrush 


chev’s assumption. 


The only possible way to survive the casualties of another Hiroshima is use of especially built shelters. 
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Survival with Victory 


American industry must plan to withstand a surprise attack and to 


wage “broken-backed warfare” by dispersal of plants and materials, 


building of underground factories, and use of an Industrial Reserve 


T is too late to speculate upon the 
improbability of a nuclear attack 
upon the United States at the 

hands of the Soviet Union. In fact, 
the current spokesman for the Soviet 
political hierarchy, Nikita Khrushchev, 
has threatened the United States with 
the intercontinental missiles now at his 
disposal. This ill-tempered “missile- 
rattling” has not frightened the Ameri- 
can people; in truth, it has had the op- 
posite effect. 

In view of its source, this threat must 
not be taken too lightly, as it must be 
remembered that it comes from a man 
who is godless and without any sense 
of absolute value. Further, as a Com- 
munist he is dedicated to historical, 
dialectical materialism which considers 
men to be material to be used as the 
state desires. In addition, he is conse- 
crated to the ideology of world revolu- 
tion. Such a man, in a moment of 
temper-triggered decision, could push 
the button. 


ORTUNATELY for the United 

States and the nations of the free 
world there are several important de- 
terrent forces which inhibit Chairman 
Khrushchev from taking such fatal 
digital action. Among the best known 
of these factors are: The United States 
Strategic Air Command; the United 
States ground and sea forces; the United 
Nations; and NATO. 

Other deterrents of more passive na- 
ture are Khrushchev’s own fear of what 
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retaliation will do to obliterate the in- 
dustrial and population centers of the 
Soviet Union and his prospective an- 
tagonist’s ability to wage “broken- 
backed warfare” after receipt of a pre- 
emptive attack. 

The ability of a nation to wage 
“broken-backed warfare” depends upon 
several factors; namely, the readiness 
of industry to function in event of an 
attack and the ability of the surviving 
population to continue to operate the 
machines and produce missiles and the 
required components. American indus- 
try must continue to prepare to wage 
this unknown and untried kind of war- 
fare, for in our possession, before the 
world, of such capability may be found 
another powerful deterrent to hostile 
attack. 

Aside from the destruction of pop- 
ulation, industrial complexes, and stock- 
piles of critically needed supplies, in- 
cluding food and clothing, the first 
nuclear blasts would cause other prob- 
lems, most difficult of solution without 
prior planning. 

The simultaneous receipt of inter- 
continental missiles in several geo- 
graphical areas of the United States 
would have the effect of setting up a 


compartmentalized national economy. 
Primarily this situation would follow 
the piecemeal destruction of the rail 
transportation net and the irreparable 
damage to highways and _ strategic 
bridges. 

The total effect of this condition upon 
industry’s ability to continue opera- 
tions would be the denial of critical 
materials because of lack of transport. 
This is a serious factor in a most 
complicated problem—the solution to 
which may be found, at least partially, 
in adequate preattack preparation by 
the Nation’s industries. A suggested 
plan for the phasing of industrial prep- 
aration for “broken-backed warfare” is 
included in the schedule on page 795. 
It should be noted that the “phasings” 
and periods coincide with the current 
Civil Defense survival planning format. 
The “activities” are the author’s sug- 
gestion, and the responsibility for their 
locations and sequences is his. 


HYSICAL dispersal of present-day 

industrial plants, complexes, and 
stockpiles of raw and processed mate- 
rials must continue to be accomplished 
on a time schedule agreed upon by 
management and the Government. 
Management’s attitude must take as its 
basic position that the preservation of 
its ability to survive and function after 
a nuclear attack will depend upon plan- 
ning and preparation during the pre- 
attack period. 


The “removal of all the eggs from 
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one basket” type of concern for the 
survival of personnel, plant facilities, 
and machinery is the motivating factor 
behind such voluntary, forward-look- 
ing, and wise action by industry at all 
levels. 

The first step to be taken by man- 
agement in order to put its house in 
order to meet and resist enemy attack 
upon this Nation is for the superin- 
tendent of each factory under defense 
item production to continue to study 
and recommend and accomplish dis- 
persal and decentralization procedures 
in consonance with the industrial plan- 
ning contained within the National 
Survival Plan of OCDM and Defense 
and other local and national govern- 
mental agencies. 

The fabrication processes, where pos- 
sible, should be broken down to branch 
factories in regional areas of the coun- 
try near raw materials and excellent 
transportation nets. Available labor in 
the area may furnish much of the un- 
skilled and semiskilled personnel; the 
skilled labor needed may have to be 
brought in. The frequently mentioned 
mobility of American labor may have 
to be tested severely in order to effect 
this transition from stability to mobility. 

RANCHES thus established can 

further effect the dispersal pat- 
tern by setting up subbranches espe- 
cially for the manufacturing of smaller 
components. Where subbranches are 
not feasible, subcontracts to widely dis- 
persed manufacturers will accomplish 
the component breakdown desired. 

Stockpiling of raw and semifinished 
materials will continue to go under- 
ground and underwater. Underground 
stockpile caches of necessity always will 
require alternate types of available 
transport. The possibilities offered for 
protection of certain types of materials 
from attack by storing them in under- 
water warehouses make these installa- 
tions very appealing to imaginative 
management. Submarine freighters, 
when not on their runs, could fit into 
this category with ease. This is espe- 
cially so with regard to nonbulky highly 
critical items—chemicals, precious met- 
als, etc. 

In order to effect acceleration of the 
dispersal program envisioned herein, 
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the Federal Government, with the 
proper legislative authority—i.c., the 
National Defense Act, as amended— 
should be prepared to grant industry 
the necessary funds where required. 
The ultimate benefactors of such action 
on the part of the Government would 
be the people themselves in their 
ability to survive when and if nuclear 
missiles were ranged in on the United 
States. 

It appears to the author that indus- 
try, itself—would receive a tremendous 
accelerator effect in the resultant new 
plant facilities, expanded business op- 
erations (in time of peace), and addi- 
tional strength through acquisition of 
a new and diversified labor force. The 
total effect of the continuation of the 
dispersal program of American indus- 
try, under a system of free enterprise 
assisted by Government loans and 
grants, is difficult to measure. 

In depressed areas where employ- 
ment is seasonal or generally low be- 
cause of the usual economic factors, ac- 
tivities the dispersal 
program might effect an incalculable 


generated by 


economic revival. For example: a min- 
ing region which was no longer pro- 
ductive in coal or mineral ores could 
be adapted the 


dispersal effort by furnishing ready- 


and converted to 
made locations for underground fac- 
tories or stockpile caches in the aban- 
doned mine shafts and galleries. An- 


other most important factor is the avail- 
ability of transportation, at the mine or 
pithead, for heavy and bulky freight. 


]* pursuance of a dispersal policy in 
the construction and location of new 
installations, industry must ensure that 
the new construction has some degree 
of resistance to nuclear attack, either 
materially or positionwise in rela- 
tion to the terrain. The following cri- 
teria should be met in the siting of any 
factory to be constructed now or in the 
future: 

1. It must be located away from 
population centers. 

2. It must take advantage of the pro- 
the terrain. 
Mountains and valleys are preferred to 


tective features of local 
open country. 

3. It must be constructed of ma- 
terials as nearly nuclear-attack-resistant 
as possible, and it must provide safe un- 
derground shelters for the labor force 
(maximum, plus one-half). 

4. It must be located if feasible near 
a source of raw materials and adjacent 
to‘rail and highway networks. Electric 
power and water must be available— 
with plans to include the building of 
a factory power source. 

5. It must be able to find available 
labor forces in the area—or the area 
must be capable of providing dispersed 
housing for employces at convenient 


distances. 


Industrial phases in preparation for “broken-backed warfare.” 





Phase Period 


Activities 





Preattack 


Preparation, planning, training, 
shelter, dispersal, stockpiling, 
testing, and rehearsal. 





Warning 


Evacuation and shelter, disper- 
sal, protection of equipment and 
machines. 





Survive, maintain organization, 
recover strength, continue pro- 
duction, improvise means, im- 
plement previously prepared 
plans. 





Postattack 





Continue production in support 
of “broken-backed warfare,” 
continuous and dynamic reor- 
ganization of industry to meet 
requirements and necessary re- 
adjustments, continuous recruit- 
ment and training of labor 
force. 











The preliminary survey, undertaken 
by management prior to the locating 
of a factory or branch installation gen- 
eraliy will develop other requirements, 
but the above are minimal and they 
should be present in the findings (co- 
ordinated with local and regional Civil 
Defense and other interested agencies) 
of the factory site committee or indi- 
vidual responsible for the site selection. 

The industrial labor force, composed 
of the free citizens of the United States, 
is one of the most vital and important 
elements in our national defense. Im- 
bued with love of freedom and patri- 
otically devoted to the American ideal, 
the American industrial worker with 
his technical ability has always met the 
challenge of war. 

The advances and radical changes 
forced upon the military art by the 
application of nuclear devices 
to warfare are now the princi- 
pal challenges faced by all men. 

No longer is warfare confined 

to the military. Nuclear weap- 

ons have made each factory 

bay a combat sector and the worker’s 
bench the industrial equivalent of the 
combat infantryman’s foxhole. The ci 
vilian population and the labor force 
furnished from that population are 
now in the front line! 

Fearsome to contemplate, the poten- 
tial of the new and untried weaponry 
as a force of destruction of human be- 
ings, their habitations, and their posses- 
sions, can be estimated only by specula- 
tion. But they are of such power that 
mankind could be erased from the 
earth by the searing blast and lethal 
fallout of nuclear devices delivered by 


aircraft or guided missiles. 


T' IERE is some hope that universal 
f f 


this possibility may inhibit 


rear oO} 
the employment of these weapons, but 
this hope cannot be relied upon for the 
reason that the ideological and power 
conflict now raging among the nations 
of the world is involved with forces 
knowing no sense of the absolute value. 
terrible situation in 


In view of this 


which the world now finds itself meas- 
ures must be taken to prevent the nu 
clear holocaust from happening. If this 
is not possible, man must plan to sur- 


vive and the United States must con- 
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tinue to prepare for survival with 
victory! 

In order to be prepared to replace 
those of the labor force lost through 
the initial nuclear missile salvos—the 
author has recommended that mem- 
bers of the Armed Forces of the United 
States be trained in an industrial occu- 
pational speciality connected with mis- 
sile production. These Industrial Re- 
servists would be returned to their 
parent unit upon completion of the 
industrial occupational specialty train- 
ing. Refresher training would be con- 
ducted periodically for these Industrial 
Reservists in civilian factories engaged 
in defense-item production or the turn- 
ing out of educational orders. 

When and if the missile exchanges 
or volleys of nuclear warfare inhibit 
or frustrate the use of conventional 

type forces for combat these 

personnel therein, who have re- 

ceived the prescribed industrial 

training (in addition to their 

military skills) would be uti- 

lized immediately as_replace- 
ments for those of the civilian labor 
force destroyed or incapacitated by the 
initial and subsequent attacks. Thus 
will the industrial weapon of the 
United States initiate and continue to 
support as a feasible plan the “broken- 
backed war” effort. 

The foregoing suggestion is reiterated 
by the author for the maximum and 
efficient use of the combat manpower 
of the United States “to get on with 
the war” rather than accepting the best 
idea for their employment (after the 
primary salvos) recently advanced by a 
high-ranking professional, who thought 
that they could be used to clean up the 
debris and help to supplement Civil 
Defense! 

The preliminary step in the imple- 
mentation of the Industrial Reserve, 
as envisioned by the author, is to begin 
(after joint 


immediately agreements 





“Physical dispersal of present- 
day industrial plants, com- 
plexes, and stockpiles of raw 
and processed materials must 
continue to be accomplished 
on a time schedule agreed 
upon by management and 
government.” 





with industry and Defense and OCDM) 
to assign pilot detachments of military 
personnel to civilian factories, which 
are producing missiles and compo- 
nents, for training in basic industrial 
skills. 

The advantage of this plan to the 
Nation and to the individual service- 
man and industry is obvious. It will 
enable the United States to keep the 
missiles in the air for survival and vic- 
tory. 

Of paramount importance and al 
most as critical to our survival is the 
situation of the supply and stockpile of 
domestic and imported raw materials. 
Without them in sufficient quantities 
and in abundant reserve stocks the 
wheels of industry will not turn. Each 
industry in the United States must have 
a satisfactory wartime storage plan— 
not on paper, but in actual operation. 

In this area of industry, management 
can show its imagination. It must, if 
it is to survive the impact of nuclear 
warfare with its total destruction, isola- 
tion, and marooning effects. The de- 
velopment of a wartime storage plan 
for raw and semiprocessed materials 
will, of course, be based upon several 
primary considerations; #.¢., dispersal, 
protection, availability of transportation 
(alternate and several modes) security, 
industrial and fabrication priorities, 
and, finally, the amounts of the ma- 
terials on hand and the life expectancy 
of the ( These 
should be calculated at periodic inter- 


vals.) 


source. inventories 


SATISFACTORY basic policy for 
the storage of certain materials 
will be to leave them in the crude or nat- 
ural state—to remain underground as 
a material reserve and to be worked 
or processed as required. These ma- 
terials, so reserved, will be considered 
part of the inventories previously men- 
tioned. 

Of utmost importance, in connection 
with the storage problem, is the matter 
of the safe and protected storage of 
finished products. Because of shipment 
“frustration” based upon assumed de- 
struction of transportation facilities serv- 
ing the factory and its area, finished 
products may be delayed; hence the plan 
must provide for this realistically. Here 
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again, the matter of space and dispersal 
of the items is of paramount impor- 
tance. In an extreme situation, some 
products may have to be disassembled 
or broken down for dispersal. 

All warehousing, to stand a chance 
of survival in a nuclear war, must be 
dispersed. Where dispersal is not feasi- 
ble then storage must be underground 
or underwater. Obviously, those indus- 
tries which have any relationship to na- 
tional defense production must con- 
tinue to modernize their storage facili- 
ties and programs to meet the assumed 


conditions of any future conflict. 


HEORETICALLY, the percentage 

of manufacturing to be conducted 
underground will increase in direct 
proportion to the operational efficiency 
of the intercontinental ballistic missiles 
available to the nations of the world. 
As this condition is constantly chang- 
ing and missiles are not now as per- 
fected as the conventional jet bomber, 
the requirements for underground in- 
stallations should be predicated also 
upon the need for protection from con- 
ventional aerial bombing attacks—with 
the difference that nuclear warheads 
will, in this writer's opinion, liberally 
replace the nonnuclear explosive. 

Within each industry, all employees 
on executive and operating levels must 
know what they are to do, individually 
and collectively, in the event of an at- 
tack upon the United States. This in- 
formation and instruction is provided 
in the current Civil Defense plans for 
national survival which have been pre- 
pared by all the States and the District 
of Columbia. Specifically, as far as 
personnel protection and survival are 
concerned, this instruction must take 
the form of prepared standing operat- 
ing procedures which become opera- 
tional automatically when an attack 
warning has been sounded or should 
an attack be made without warning. 

Included within these plans are pro- 
visions for evacuation and shelter and 
continuity of the operations when feasi- 
ble and necessary. For any American 
industrial plant to operate, under the 
present conditions of international re- 
lations, for one day without such plans 
is sheer invitation to disaster and de- 
feat. 
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“The simultaneous receipt of 
intercontinental missiles in 
several geographical areas of 
the U. S. would have the ef- 
fect of setting up a compart- 
mentalized national economy.” 





State Civil Defense directors are pre- 
pared to advise and assist in these mat- 
ters, and industrial firms in their areas 
should call upon them for assistance in 
drawing up and testing their standing 
operating procedures. For the manage- 
ment of a factory to render lip service 
to Civil Defense by providing signs in 
the hallways and corridors of the plant 
reading “Shelter Area” and to hold 
“coffee-break” meetings with tin-hatted 
employees wearing the CD armband 
means nothing in the event of the 
“real thing.” In fact, such action may 
be categorized as something lying be- 
tween the “valor of ignorance” and 


criminal negligence! 


T the factory floor level there must 

be a plan for the removal of mov- 
able machinery. For those machines not 
movable, some type of protective cover 
should be provided. This latter step is 
most necessary if the situation requires 
preattack evacuation of the labor force 
and the heavier machines must stay in 
place. 

In the 
warfare” machines are the weapons! 
The industrial soldier uses his machine 
to defeat the enemy by furnishing the 
with the 


war. In the military service, there is an 


waging of “broken-backed 


combat forces weapons of 
old adage, which is equally applicable 
here—“The good soldier never loses 
his weapon.” 

In connection with the idea sug 
gested above concerning the possibility 
of improvisation of some type of pro- 
tective covering for shop machines— 
the writer noted in viewing the 
bombed-out Japanese factories that 
many of the lathes and milling ma 
chines had been severely damaged by 
falling debris from the roof areas, and 
fire and blast did their share of damage 
in the destruction of this vital equip- 
ment. If some form of covering had 
been in place much of this equipment 
could have been saved to fight another 


day. 


[s summary, in order to be prepared 

to carry out the mechanics of 
“broken-backed warfare” American in- 
dustry must continue to accomplish 
the following steps: 

t. Physical dispersion of manufac- 
turing complexes to alternate locations. 
Included in this 
be dispersal of component-making 


requirement will 


branches of the industry concerned. 


2. Dispersal and protection from 
blast, fire, crushing, and radiation of 
raw or processed products. Included 
within this step will be the setting up 
and operation of dispersed storage 
caches. 

3. Organization and implementation 
of an Industrial Reserve to include the 
personnel of the armed forces as in- 


dicated These 


would function to replace civilian cas 


previously. personnel 
ualties of nuclear warfare. 

4. Continuation of the program of 
construction of underground factories 
and contiguous shelter for the factory 
labor force. 

5. Coordination of the above steps 
toward industrial survival with the na 
tional concept of defense as promul- 
gated by the Office of the President 
through the Office of Civil Defense 
Mobilization and the Department of 
Defense. 

6. In order to carry out the above 
planning, American industry, through 


its various organizations, should initi 


ate immediate acton for legislation 


authorizing the appointment of a 
Secretary of Emergency Industry (on 
Cabinet level) to be responsible for the 
implementation, supervision, and di 


rection of the plan envisioned herein 


MERICAN industry, with its tech 

nical superiority and production 
capability, has been challenged by the 
Communist forces in the world, which 
are dedicated to the task of “burying” 
us—according to Chairman Khrush 
chev. With our typical American direct 
ness and drive we should take immedi 
ate steps to ensure that this threat does 
not become an accomplished fact. This 
threat never will materialize if we are 
prepared to retaliate in kind (and we 
are) and if in event of attack we are 
able to shift into “broken-backed war- 


fare’”—and survive with victory! 





Civil War Ordnance —VI 


The Ship-Shore Duel 


Yankee tronclads and Rebel forts both had ther 





LTHOUGH 
tween land and ship-mounted 
ordnance played a part in earlier 

American history, the Civil War was 
unique in the manner in which it was 


engagements _be- 


characterized by almost countless duels 
between naval vessels and shore forti- 
fications. 

At that time the naval gunner was 
generally considered to be at a serious 
disadvantage when compared with his 
shoreside opponent, and strategists held 
that one gun proper!y emplaced in a 
shore fortification was the equivalent 
of five or ten guns of similar size 
mounted on board ship. As a result, 
naval vessels usually concentrated on 
destroying other vessels, and attacks on 
shore fortifications were comparatively 
rare. 

The Civil War, however, forced the 
North to develop new tactics. The 
Union Navy was virtually unopposed at 
sea, and, in the over-all strategy of the 
war, blockade of the Southern coast- 
line was of major importance. The 
length of seacoast involved, as well as 
the extensive nature of the inland river 
campaigns, made it mandatory that cer- 
tain Southern strongholds be captured 


to serve as Union naval bases. 


HE Union Navy was thus pitted di- 

rectly against the Confederate Army 
in a duel of naval guns versus army 
artillery. In many respects the task was 
more difficult than that imposed by an 
action of ship against ship. 

To a certain extent the naval opera- 
tions against shore batteries repre- 
sented a contest between land protec- 
tion and vessel mobility and armor, for 
the offensive ordnance employed by 
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both sides consisted of generally the 
same types of weapons. Many of the 
Confederate land batteries mounted 
naval ordnance confiscated when South- 
ern forces seized the Norfolk Navy 
Yard and other Federal posts, and dur- 
ing the course of the war there were 
comparatively few major ordnance de- 
velopments by either side. 

Both Union and Confederate forces 
were woefully short of adequate weap- 
ons, and both ships and shore batteries 
were armed with an assortment of such 
guns as might happen to be available 
at the time they were needed. In many 
of the monitors, for instance, the two 
guns mounted in the same turret were 
of different sizes. 

Throughout the war, however, the 
major weapon of both Union naval 
vessels and Rebel land batteries was the 
old muzzle-loading smoothbore—virtu- 
ally the same gun that had fought the 
War of 1812. Although both rifled guns 
and breechloaders had been built prior 
to the Civil War, they were available in 
only limited numbers and played a rel- 
atively small role in the course of the 
war. 

A primary reason for this, perhaps, 
was the fact that there had been little 
actual need for development of new 
weapons in the early part of the nine- 
teenth century. During the period be- 
tween 1800 and 1860 only two major 
wars had erupted (the War of 1812 


moments of triumph 


and the Crimean War) and develop- 
ment of both offensive and defensive 
ordnance had proceeded at a leisurely 
pace. 

Some important developments had 
occurred. Rear Adm. John A. Dahl- 
gren of the United States Navy, for 
example, had done considerable ex- 
perimental work in ordnance and gun- 
nery. His most notable achievement in 
this field was design of the Dahlgren 
gun, wherein the size of the barrel 
matched the curve of pressures. 


HE Dahlgren gun was still a muz- 

zle-loading smoothbore, but its de- 
sign produced a substantial gain in 
effective power and range with a 
minimum increase in weight. Thus it 
was ideally suited to mounting on board 
vessels and was extensively employed 
by the Union Navy. A large number 
also were used by the Confederates 
who mounted captured Dahlgrens in 
their shore fortifications. 

Many older types of smoothbores 
such as the columbiads also 
widely used by both sides throughout 
the war. The basic model of this gun 
had seen service initially during the 
War of 1812, and the Civil War ver- 
sions were changed from those of the 
previous war in only minor respects. 

Of the comparatively few types of 
rifled guns used during the war, the 
Parrott rifle was among the best known. 


were 


Parrotts were made in various sizes— 
the r00-, 200-, and 300-pounders being 
most widely used. These guns were 
employed extensively on Union naval 
vessels but were not available in suffi- 
cient numbers to supplant the older 
smoothbores. 
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Perhaps the most significant nine- 
teenth century ordnance development 
which did play a major role in the 
ship-shore engagements of the Civil 
War was the development in the early 
1800's of explosive shells. These were 
used effectively with the old smooth- 
bores, and it was soon discovered that 
they created their greatest havoc against 
wooden vessels. 

The shell explosions produced a bar- 
rage of flying wood splinters that swept 
across a vessel’s decks leaving unbeliev- 
able carnage behind. This, of course, 
added considerable impetus to the de- 
velopment of ironclad naval vessels. 

In the initial stages of the war, the 
Union navy consisted entirely of 
wooden vessels, many of which were 
powered by sail alone. Such ships were 
ill-equipped to cope with land fortifi- 
cations mounting heavy ordnance and 
firing explosive shells, and it was ob- 
vious that Union naval vessels would 
be at a clear disadvantage in attacking 
Confederate shore batteries. 

Thus when Hatteras Inlet, on the 
North Carolina coast, was selected as 
the target for the first major naval at- 
tack in August 1861, the Union made 
every effort to provide overwhelming 
firepower for the naval forces. 

Two log and sand fortifications, 
Forts Hatteras and Clark, had been 
constructed by the Confederates in such 
position as to catch attacking vessels 
in a cross-fire when they attempted to 
through Hatteras Inlet. The 
Southerners were confident of their 


pass 


ability to repel any naval attack, and 
no doubt they would have destroyed 
any sail fleet attempting to force its 
way into the inlet. 


UT steam had given the warship 
and its ordnance a new and 
hitherto unknown mobility, and the 
Union fleet was able to pour a wither- 
ing fire into the fortifications. 

The Confederate surrender on the 
second day of the attack was a product 
of several factors, the most significant 
being the overwhelming firepower em- 
ployed by the Union fleet, the relatively 
short range of the Confederate bat- 
teries (whose primary armament con- 
sisted of 32-pounder muzzle-loading 
smoothbores), the limited Confederate 
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ammunition supply, and the severe bat- 
tering that the log and sand walls took 
from an unusually accurate Union 
naval fire. 

Almost as if to prove quickly that 
the first naval victory had been no 
accident, the North regrouped forces 
and attacked Port Royal, S. C., in No- 
vember 1861. Here the entrance to the 
harbor was a narrow channel protected 
by two shore works—Fort Walker to 
the east and Fort Beauregard to the west. 

Both forts were regarded as strong 
and well-equipped, and they were re- 

ported to mount twenty 

or more guns each. 

Facing them, the Un- 

ion fleet under Rear 

Adm. Samuel F. Du- 

Pont consisted of fif- 
teen vessels mounting over one hun- 
dred guns. 

The naval attack was well conceived 
and flawlessly executed. Applying the 
same general tactics that had worked 
so well at Hatteras Inlet, DuPont's fleet 
moved within 600 yards of the forts 
during the attack, maintaining a tre- 
mendous barrage of fire and maneuver- 
ing on an elliptical course to confuse 
the gunners ashore. Within a matter of 
hours the forts were evacuated, and 
once again the Union Navy had suc- 
cessfully reduced a strong shore forti- 
fication with only minimal losses (eight 
men killed and twenty-three wounded). 

More the North had 


proved that it was possible for naval 


important, 


vessels successfully to attack strong 
points along the Confederate coast. To 
the South the implications were clear, 
and in South Carolina troops about to 
leave for Virginia were ordered to re- 
main for protection of their home State. 

In the river war too, the Union naval 
forces began to prove that it was pos- 
sible for naval ordnance to duel success- 
fully with shore batteries. When Gen 
eral Grant prepared to attack Fort 
Henry in February 1862, he recognized 
the advantages of naval firepower and 
requested assistance of Flag Officer 





“The Union Navy was pitted 
directly against the Confed- 
erate Army in a duel of naval 
guns versus army artillery.” 





Foote, then commanding the river gun- 
boat fleet. 

Fort Henry, located in a bend of 
the Tennessee River so as to give its 
batteries a direct line of fire down 
stream, mounted 17 heavy guns and 
was classified as a strong fortification. 
Twelve of the guns (a 10-inch colum 
biad, a 60-pounder rifle, two 42-pound 
and eight 32-pound smoothbores) were 
mounted with an arc of fire covering 
the river and presented a formidable 
obstacle to any attacking naval force. 

Foote considered his river gunboats 
a match for the fort, however, and pro- 
ceeded to attack with four of them. 
Inasmuch as the ironclad bows were 
the most heavily armored portions of 
the vessel, it was decided to attack the 
forts bow on, even though the for- 
ward firing armament of the four ves- 


sels totaled only 11 guns. 


PENING fire at 1,700 yards, the 
vessels bore on toward the fort un- 
til they had closed the range to 600 
yards. Both vessel and shore guns were 
fired with considerable accuracy, and 
the advantage of the gunboat armor 
became apparent after the first few 
rounds had been exchanged. 
Although struck repeatedly by heavy 
shot 


ironclads 


from the fort, the three newer 
little Only 


the makeshift Essex was seriously dam- 


suffered injury. 
aged, and in the meantime the fort’s 
firepower was reduced by the loss of 
its heaviest guns. 

Early in the attack Fort Henry’s only 
rifled gun had burst, and a short time 
later the 


abled by a jammed priming wire in 


10-inch columbiad was dis- 
the vent. Other guns were soon dis 
abled by the naval fire, and casualties 
mounted until, after an hour and a half 
of heavy fire, Fort Henry was sur- 
rendered. 

Momentarily, at least, the victory at 
Fort Henry appeared to prove that 
river ironclads were quite capable of 
handling any shore fortification that 
did not possess overwhelmingly  su- 
perior firepower. Within a week, how- 
over, Fort Donelson had proved other- 
wise. Donelson’s guns were mounted 
on a bluff, giving them an excellent 
target in the relatively unarmored upper 
decks of the gunboats and presenting 
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a substantially more difficult problem 
to the Navy than had the previous at- 
tacks. 

The fort was well armed, although 
not quite as strong in weight of metal 
as Fort Henry. 

Facing the river attackers at Donel- 
son were some twelve guns, two of 
which were relatively long range weap- 
ons (a 10-inch columbiad and a rifled 
gun variously described as a 32- 
pounder and a 64-inch gun), while the 
remainder consisted of eight 32-pounder 
smoothbores and two short-range 32- 


pounder carronades. 


HE fight was severe, and for a time 

it appeared that the gunboats would 
be able to drive Donelson’s defenders 
from their guns. Then Confederate 
shells shot away the steering gear on 
both the Sr. Louts and the Loutsvitte, 
and both gunboats were swept down- 
stream and out of the battle. The re- 
maining vessels were unable to main- 
tain a sufficiently heavy volume of fire 
to affect the fort’s defenders, and they 
were eventually forced to withdraw. 

Although damage inflicted by the 
gunboats assisted the Army in its ulti- 


mate capture of Fort Donelson, the 
repulse of the naval attack was a clear 


victory for the land batteries. 

Thus it was apparent that neither 
land batteries nor river ironclads had 
a positive advantage in the river war. 
Armor and steam had neutralized the 
superiority of the shore position, and a 
slight change in the balance of power 
for either side might spell the differ- 
ence between victory and defeat in any 
attack. 

In the early part of the war, major 
naval attacks on shore positions were 
usually made with the goal of captur- 
ing or reducing the fortification as a 
result of naval gunfire. Such a course 
required that the attacking vessels re- 
main under fire of land batteries for 
extended periods of time, and, despite 
a number of successful attacks, it ap- 
peared doubtful that vessels would be 
able to cope with all fortifications. 

The confident 
that their 
made that city relatively immune to 


Confederates 
defenses of New Orleans 


were 


attack from the sea, and their optimism 
appeared justified. Forts Jackson and 


800 


St. Philip, some seventy-five miles 
downriver from the city, were garri- 
soned by nearly a thousand men and 
mounted over a hundred cannon, a 
number of them of heavy caliber. 

Beyond a doubt the two forts were 
entirely capable of stopping any sail- 
ing vessels that might attempt to work 
their way up the river, and even steam 
vessels seemed to have little chance of 
success. They would be able to move 
only slowly at best, when working up- 
river against the swift Mississippi cur 
rent, and maneuvering of the type that 
had been so successful at Port Royal 
was impossible. 

Despite Southern 
Union determined to test the river de- 
fenses with a fleet of some 17 wooden 
warships mounting about 150 guns, 
plus 20 schooners, each mounting a 
13-inch mortar. 

To Farragut, who commanded the 
naval expedition, it was apparent that 


optimism, the 


the mortars alone were incapable of 
reducing the forts. Equally, however, 
the idea of standing off and dueling 
against brick and masonry fortifications 
with his wooden vessels impressed Far- 
ragut as neither practical nor necessary. 

It appeared far more logical to such 
a bold commander simply to pass the 
forts and continue on to New Orleans, 
leaving the forts to wither with their 

lines of communica- 

tion cut. The plan was 

carried out with con- 

spicuous success, and 

with comparatively lit- 

tle damage to the ves- 
sels despite severe fire from the forts 
as they passed. 

If successes under such diverse cir- 
cumstances as Hatteras Inlet, Port 
Royal, and New Orleans had shown 
that the Union Navy was capable of 
coping with coastal fortifications with 
reasonable chance of success, however, 
Charleston proved that a properly de- 
fended shore point could still hold out 
for extended periods against determined 
naval attacks. 

Throughout almost the entire course 
of the war, Charleston was the target 
of sporadic attacks by Northern forces, 
with the Navy playing a major role. 
Prior to secession, Charleston harbor 
had been guarded by Fort Sumter, lo- 


cated on an artificial island in the har 
bor, Fort Moultrie on Sullivan’s Island, 
and Castle Pinckney on near-by Folly 
Island. 

Following secession the Confederates 
seized these defensive points, strength- 
ened them, and, in addition, constructed 
new batteries facing the channel areas. 
Total defenses were reported to con- 
sist of one hundred and forty or more 
guns mounted so as to sweep the chan- 
nel leading to the city. 

This 7-mile channel, bordered by 
dangerous shoals, was hazardous 
enough at best without trained pilots 
to conn a ship; and with the addition 
of the guns and numerous torpedo 
mines planted in and about the channel 
area it became virtually impassable. 


NWILLING to attack such de- 

fenses with unarmored ships, the 
Union fleet was reduced, in effect, to 
an attacking force consisting at its 
strongest of seven monitors and the 
ironclad New I[RonsipEs, mounting a 
total of thirty-two guns. 

Although the monitors had proved 
their worth as fighting vessels and car- 
ried some of. the heaviest ordnance 
used aboard naval ships of the day 
(11- and 15-inch Dahlgrens), their vol- 
ume of fire was insufficient to cope with 
the tremendous barrage from the shore 
guns. 

During an attack in April of 1863, 
for example, 139 rounds were said to 
have been fired by the monitors, while 
the forts responded during the same 
period with over 2,200 rounds. With 
such a disparity in firepower the moni- 
tors had little chance of damaging the 
shore batteries sufficiently so that a 
ship could move up the channel with- 
out being destroyed. 

Under the circumstances, it was not 
surprising that Charleston fell finally 
only after Sherman’s march into South 
Carolina forced its evacuation. 

Thus it can be seen that the results 
of the war’s countless ship-shore en- 
gagements were as varied as the tactics 
that 
Neither ship nor shore guns achieved 


and weapons were employed. 
a clear superiority, but the war did 
prove conclusively that the old tactical 
concepts concerning ship and shore 


guns no longer applied. 
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Defense Highlights: 


Monthly Review and Outlook 











e The Defense Budget.—“The primary purpose of our 
arms is peace, not war—to convince all potential aggressors 
that any attack would be futile.” On this note President Ken- 
nedy requested from Congress almost $2 billion more than 
President Eisenhower had recommended for new obliga- 
tional authority for defense in fiscal 1962 but only about $1.3 
billion more in expenditures. 

The proposed new expenditure increases and reductions 
directly implement the President’s policy for defense that 
can be summarized as follows: We must expect to take the 
first blow in a general war so we must concentrate our re- 
taliatory power in the less-vulnerable nuclear weapons such 
as Polaris and Minuteman. We must be better prepared to 
win any limited war. 

The large increases are $270 million for increasing the 
construction of Polaris submarines and accelerating develop- 
ment of the 2,500-mile, A-3 Polaris missile; $96 million to 
expedite Minuteman, improve its reliability, and double the 
capacity for its production; and $144 million to improve our 
air alert, air defenses, and early-warning systems. 

To strengthen our conventional forces the following sums 
are recommended: $122 million to speed up limited-warfare 
research; $172 million to modernize airlift; $124 million for 
naval vessel modernization and construction of a new type 
of amphibious transport; $230 million for more helicopters, 
electronics, ammunition, and various land and sea weapons. 

Manned aircraft are recognized as vital in limited war for 
target selection, pin-point bombing, and counter air action 
in a request for $70 million for new aircraft and modifica- 
tions to the F-105. 

To acquire and train more personnel for guerrilla warfare, 
Polaris submarines, and ground-alert crews and for addi- 
tional training exercises, $104 million is listed. 

To balance in part the heavy additional expenditures pro- 
posed above, the President recommended these reductions: 
eliminate the last two Titan squadrons (more of the less 
vulnerable Minuteman will be available); accelerate the 
phase-out of B-47 bombers; eliminate the Snark air-breathing 
missile (obsolete and concentrated at one exposed base); 
and cut back the B-7o to prototype development (by 1965 
there will be quantities of ICBM missiles and B-52-type 
bombers armed with the Skybolt 1,000-mile ballistic missile). 

Also dropped is the nuclear-powered aircraft program (the 
AEC will continue research to bring the “state of the art” 
within military operational feasibility); the Navy’s Eagle- 
Missileer weapons systems (the Missileer aircraft was can- 
celed previously), and the installation of Polaris in the nu- 
clear-powered cruiser Lone Beacu (Polaris submarines are 
less vulnerable). Estimated savings in 1962 alone total $430 
million. 
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e Militdry Installations Closed.—The Department of De- 
fense has directed that seventy-three military installations be 
closed or reduced. This step was announced to Congress in 
President Kennedy's budget message as part of a continuing 
process “to review our nearly 7,000 military installations in 
the light of our needs now and in the event of an emer- 
gency.” Even so, the political yowls are resounding through- 
out the Nation. 

Overseas installations were not originally listed. Some of 
the fifty-two continental activities to be cut back include 
several Army arsenals and Ordnance depots; four Navy 
reserve fleet sites; the New Orleans Naval Station and 8th 
Naval District headquarters. Also included are eight Air 
Force plants located within industrial plants, and several 
small naval auxiliary air stations and Air Force bases in- 
cluding Presque Isle, Maine—along with the Snark missile. 

From one to three years are allowed for phasing out with 
no savings expected in fiscal 1962 but thereafter about $220 


million a year. 


@ What Is Prosperity?—The new budget requests include 
not only an additional $1.95 billion in new obligational 
authority for defense but $1.5 billion for health, education, 
and welfare and $1.5 billion for agriculture. The budgeteers 
guess the deficit will be $2.8 billion based on actual expendi- 
tures versus income (taxes). 

Consider the following words of wisdom: 

“You cannot bring about prosperity by discouraging 
thrift. 

“You cannot strengthen the weak, by weakening the 
strong. 

“You cannot help the wage earner by pulling down the 
wage payer. 

“You cannot help the poor by destroying the rich. 

“You cannot establish sound security on borrowed money. 

“You cannot keep out of trouble by spending more than 
you earn. 

“You cannot build character and courage by taking away 
man’s initiative and independence. 

“You cannot help men permanently by doing for them 
what they could and should do for themselves.” 

—Attributed to Abraham Lincoln. 


e Joint Combat Command.—Plans for a new joint com- 
bat command combining the Strategic Army Corps and the 
Tactical Air Force are being prepared by Gen. Lyman L. 
Lemnitzer, Chairman of the Joint Chiefs of Staff, at the 
direction of Defense Secretary Robert S. McNamara for 
his consideration. 


The Army and Air Force Chiefs of Staff had explored the 
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matter last year but arrived at no plan. Now to give us a 
more cohesive limited-war force it is proposed that STRAC 
be closely integrated with the airlift and fighter cover on 
which it depends for mobility and freedom of action. Over-all 


command is expected to fall to the Army. 


e “Unconventional Warfare.”—Guerrilla warfare train- 
ing is being expounded as part of President Kennedy’s 
build-up of our limited-war capability and to be ready to 
help our smaller allies combat Communist infiltrations. The 
7th Special Forces Group (Airborne) at Fort Bragg, N. C., 
the headquarters force, has been increased by 500 men to a 
strength of 2,300 and its commander made a brigadier gen- 
eral. Front-line units are on duty in West Germany and 
Okinawa. 

The men are volunteers, paratroop-trained, with prior 
military service, and many are at least bilingual. They are 
schooled in guerrilla, antiguerrilla, and unconventional war- 
fare tactics, and are prepared to teach and lead large groups 
of allied guerrillas. 


e High-Flying Polaris—Polaris A-2 has attained ranges 
of over 1,500 miles in tests of the first several missiles. This 
second-generation fleet ballistic weapon gains the extra range 
by a longer charge (about two feet more in the first stage) 
and “several hundred” pounds of weight saving by use of a 
plastic-flament-wound second-stage case. 

To attain a 2,500-mile range with the A-3 Super Polaris, 
the Navy is expected to call for similar construction of the 
first stage. Under consideration by Defense Secretary Mc- 
Namara is a proposal to drop A-2 development and jump 
directly into a greater effort to perfect the A-3. 


e Changing the Air Guard.—Nine Air National Guard 
Squadrons are being converted from fighter-interceptor or 
tactical reconnaissance roles to logistic support roles for 
which five squadrons will be equipped with C-g7 Strato- 
freighters and four with aeromedical transports. Two inter- 
ceptor squadrons are shifting from F-86L’s to new F-100C 
Supersabres, and one interceptor squadron will be retrained 


to fly RB-57’s for tactical reconnaissance. 


e Test-Ban Roadblocks.—Our self-imposed test ban on 
small nuclear weapons continues into its third year for lack 
of agreement at the treaty talks in Geneva. Whenever prog- 
ress appears possible the Communists throw in a new road- 
block that would make an inspection system ridiculous. The 
British and United States representatives must wonder what 
will follow the Soviet proposals for veto power in the inspec- 
tion agency and for nationals of each country to inspect 
themselves, both turned down by the other conferees. 

These obstructive tactics have been pursued in spite of 
further concessions by the United States and Great Britain. 
In the meantime, officials responsible for our Nation’s de- 
fense are increasingly concerned over the deterioration of 
small nuclear weapons development. They can foresee, as in 


the case of our missile program and limited-war capability, 
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that endless procrastination will put us at a disadvantage. 

There is an irreducible time factor that no amount of 
money and manpower can overcome. In rocket launchers, we 
will match only present Soviet achievements in four years. 
This program is of no immediate military significance. How- 
ever, as our nuclear weapons obsolesce, our defense and even 
our national existence are jeopardized. 

It is tragic that decisions in this area are not being 
made with the same forceful alacrity that they are in other 
areas of national defense. 


e Satellite Rocket Lag —Hugh Dryden, Deputy Director 
of the National Aeronautics and Space Administration, told 
Congress at earlier hearings that there was a satellite launch- 
ing rocket “lag” of four to five years vis-a-vis the Soviets. 
To close this gap, Congress has been requested to authorize 

74 million additional for the second-generation Saturn C-2 
rocket which should advance its test date about a year to 
1964. 

The Centaur rocket program also could be advanced sev- 
eral months if Congress authorizes a request for $25 million 
additional. Centaur is planned as a general utility launcher 
for payloads around 8,500 pounds at low orbit; first test is 
scheduled for the last quarter of 1962. 


e The Ordnance Museum.—There has been issued re- 
cently a long-overdue monograph on the Aberdeen Proving 
Ground Museum. It is the work of Karl F. Kempf, historical 
officer at Aberdeen and long identified with the museum it 
self. Although in mimeograph form, it is an accurate record 
of a most important era of American arms development. 
The monograph deserves more permanent form as does the 
museum itself. 

For many years recognized as the handiwork of one in 
dividual, the Aberdeen Museum is associated always with 
the name of the man who is a genius in his own right and 
who has given a great part of his life and talent to the 
museum and its evolution. He is Col. G. Burling Jarrett, 
United States Army Reserve (Retired) who for years has 
directed the museum and has brought it to its present high 
state of perfection. 

The significance of this collection of ordnance cannot be 
overestimated. It is a visual proof of the ingenuity of arms 
designers, the continuing increase of firepower and range, 
and the application of new engineering principles to the art 
of defense. 

The Aberdeen Museum deserves to be much better known 
by the American public, for it tells in visual form—and better 
than any other medium—the great need of a major nation 
for constantly improved defense equipment. 

It is to be hoped that the day is not far distant when the 
Aberdeen Museum can be more adequately housed, where 
its stupendous collection can be displayed to best advantage, 
and where its lessons can be pondered as befits their im 
portance. This collection is not only a record of the past—it 
is a lesson for the present and the future. The exhibits at 
Aberdeen are evidence of our national dependence upon 


weapons progress for survival. 
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Nuclear and Conventional Forces 


An Editorial 


HE steps already indicated by the Department of 

Defense for strengthening our conventional forces are 

heartening. They were long overdue. The Army, Navy, 
and Marines have been pleading for it for years on end. 
Now it looks as though Defense and Congress will act to 
train and equip with the latest types of arms those major 
units required to meet our military needs. Thus will we 
return to the “doctrine of balanced forces.” 

Discussions that have arisen about building up our con- 
ventional military forces frequently regard such forces as an 
alternative to nuclear—or unconventional—forces. Com- 
mentators often ask: Should we have the one or the other? 

However, it is by no means a case of shall we be ready 
for limited or unlimited war with conventional or uncon- 
ventional weapons. The thinking as expressed in the seman- 
tics is all wrong. The plain fact is we need nuclear and 
conventional weapons. 

In the years since World War II, our losses of people and 
countries to Communism have occurred despite our nuclear 
capability. Without the will to use nuclear weapons we 
must have conventional forces to meet the challenges of 
Korea, Viet Nam, Lebanon, Tibet, the Congo and Laos. And 
we need both kinds in ample quantities in instant readiness 


to meet all possible military demands. 


S to our capability of waging nuclear war, many an- 

alysts believe that we have weakened our position im- 
measurably by failing to resume nuclear tests. We are in- 
dulging in conferences with Communist spokesmen whose 
actions always speak louder than their words. We would 
be well advised to resume nuclear testing without delay in 
order that no more time be lost. 

But at least our arsenal of atomic and nuclear warheads is 
in readiness for retaliation and could be used—as regrettable 
as such use would be. 

As to our capability of waging conventional war we are, 
in the opinion of military experts, not now equal to our 
international commitments. If we are to continue to be as 
magnanimous as our obligations now require we must face 
up to the task; otherwise an unconscionable adversary will 
seize the initiative and perchance the victory. 

There are theories aplenty about the nature of another 
war. Many experts hold that the nuclear stalemate will mean 
more and more wars like Korea. Others, less cautious and 
less realistic, uphold the belief that massive nuclear attack 
will be the way to peace. 

Conventional war is not only possible—it is here. It exists 
in the stalemate that still continues in Korea after eight 
years; it is in the impasse that still persists in Berlin after 
fifteen years; it is in Laos and Indonesia; in the Western 
Hemisphere and on the African Continent. The need is 
pressing for trained and equipped land divisions; for 


manned ships and submarines; for aircraft and missiles; and 


above all for the up-to-the-minute armament required by 
these conventional forces. 

One of the best qualified spokesmen on this subject is 
Lieut. Gen. James M. Gavin. Speaking to the members of 
the American Ordnance Association a few years ago he 
summarized his philosophy on the subject: 

“What must the Western world do about limited war? 
We must respond rapidly—this is of the essence. And we 
must have mobility, whether by air or sea—and it will 
certainly take both. We must have means adequate to the 
task. And if there is any doubt about the type of opponent 
with whom we must deal, I refer you to the display in Red 
Square on last November 7th. Combat concepts of World 
War II or Korean vintage will be disastrous. 

“We must think of tomorrow and the needs of tomorrow, 
and these spell out in simple terms great dispersion and 
great mobility with surface-to-surface missiles extending the 
range of ground fire hundreds and hundreds of miles, sur 
face-to-air missiles to guarantee the independence of opera 
tions on the surface of the earth, and, finally, nuclear 
weapons in every echelon of the military establishment 
where they can be usefully employed—nuclear weapons of 
precise yield, small in size where necessary, and in abun 
dance. 

“All the foregoing must be matched with significantly 
greater mobility than anything we have thought of in the 
past. For it is in mobility that innovation will be found 
Tactical and strategic innovation is as essential to survival 
as the hardware of combat itself. This obviously is quite an 
order and suggests clearly a sizable investment of our na- 
tional product in weapons systems. I wish that I could 
counsel some other course. I would prefer to do so if | 
could in all honesty, but I cannot. 

“Sooner or later we must face up to this fact—we must 
be for something more than merely ‘against Communism,’ 
and our weapons systems must reflect what we are for. 

“Obviously, they must have a capability of doing more 
than merely dealing with limited war. There are limitations 
on limited war, and capability to deal with limited war 
must not exclude from our thinking the need for far greater 
capability” (Orpnance, March-April 1958). 


HE next test will come when the Congress is requested 
to bolster our conventional forces. It will be more than 
interesting to observe the outcome. It will indicate clearly 
whether America and her allies “have .failed to rally their 
moral and material strength sufficiently to enhance and 
extend freedom and make it prevail over tyranny.” 
There is no indication that the Communists will hesitate 
to use either type of warfare. Each must be kept in th 
highest state of readiness for the kind of conflict the Com 
munists choose to fight, for only they will determine the 


time, the place, and the means, 





What’s New on Wheels 


se 


U.S. ARMY 
405249 


oe 


a ies : sh 
at cet atta hearer? Seiad 


The XMS521 amphibious research vehicle, above, was designed by Detroit Arsenal to provide maximum swimming ability with 
minimum weight. It can carry 5,000 pounds at speeds up to 55 m.p.h. and will not sink, even when filled with water. The light- 
weight plastic tank wheel, shown below held by a child, is being developed in the hope of replacing the conventional wheel. 
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ASSOCIATION AFFAIRS 


New Service Secretaries Meet With 
A.O.A, Executives In Washington 


\ distinguished delegation of the new 
Secretaries in the Defense Establishment 
were guests of the Executive Committee 
of the American Ordnance Association at 
luncheon in Washington, March 9, 1961 

The 
meeting of the Committee which had as- 
sembled earlier that day at the Army- 
Navy Club to review and adopt plans for 
the Association’s affairs during the com- 
ing year. J. E. Trainer, executive vice- 
Firestone Tire & 
Company, Akron, Ohio, 
president of the Association January 1, 
1961, presided at the meeting and at the 
luncheon. Among the distinguished guests 


occasion was the annual spring 


president of Rubber 


who became 


were: 

Hon. Gilpatric, Deputy 
Secretary of Hon. Elvis J. 
Stahr, Jr., Secretary of the Army; Hon. 
Eugene M. Zuckert, Secretary of the Air 
Force; Hon. Arthur Sylvester, Assistant 
Secretary of Defense—Public Affairs; 
Hon. Stephen Ailes, Under Secretary of 
the Army; Hon. Richard S. Morse, 
Secretary of the Army—Re- 
search and Development; and Hon. Lyle 
S. Garlock, Assistant Secretary of the Air 


Roswell L. 
Defense ; 


Assistant 


Force—Financial Management. 
The of the luncheon 
welcome the members of the new 
tariat and to extend the full cooperation 
of the Association—its fifty-four Posts 
and Chapters, eighty-five Technical Di- 
visions and Sections, and its five publica- 


purpose was to 


Secre- 


tions—in advancing the weapons pre- 
paredness of our country. 

A highlight of the luncheon was the 
presentation of a check for $581.70, pay- 
able to the Air Force Aid Society, which 
was accepted on behalf of that society 
by Secretary Zuckert of the Air Force 
Later the Secretary presented the check 
to Maj. Gen. Howard C. Davidson, Di- 
rector of the Air Force Aid Society. A 
photograph of the ceremony appears on 
this page. 

Representing the military 
were: Lieut. Gen. John H. Hinrichs, 
Chief of Ordnance, United States Army; 
Rear Adm. Paul D. Stroop, Chief, Bureau 
of Naval Weapons; Rear Adm. W. A. 


services 
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Schoech, Deputy Chief, Bureau of Naval 
Maj. Chester R. 
Quartermaster United 


Weapons; and Gen. 
Allen, 


States Marine Corps. 


General, 


Representing the Ordnance Association 
at the luncheon were the following officers 
and members of the Executive Committee : 
Mr. Trainer, Lieut. Gen. Levin H. Camp- 
bell, Jr., Vice Adm. George F. Hussey, 
Jr., Harvey C. Knowles, Col. Henry N. 
Marsh, Louis Polk, Maj 
McIntyre, and Col. Albert W. Gilmer. 

The following national officers of the 


Gen. James D. 


Air Force Secretary Eugene M. Zuckert, 
left, presents A.O.A. check for Air Force 
Aid Society to Maj. Gen. Howard C. 
Davidson, director of that organization. 


Association also were in attendance: 
Adm. Albert G. Noble, Stewart L. Ma- 
gee, and Maj. Gen. Russell L. Maxwell. 
The following members of the staff of 
national headquarters also were present: 
Leo A. Codd, executive vice-president ; 
Capt. J. M. P. Wright, staff director for 
Posts and Chapters; Maj. Gen. E. P. 
Mechling, staff director for technical op- 
erations; and Roger E. Lewis staff direc- 
tor for publications. 

The luncheon 
Mr. Trainer gave a brief outline of the 
and of the 
which is published on page 785. 

The donation to the Air Force Aid So- 
ciety follows a practice of long standing 
by the Association as to the proceeds 
from all its annual meetings. This custom 
prescribes that all excess of income over 
expenditures is donated to the charitable 


was entirely informal 


aims purposes Association 


organization of that military service which 
host to the 


The presentation was made by 


acted as Association at its 
meeting 
Mir. Polk, past president of the Associa 
tion, under whose regime the meetings 
were held 

In a gracious response, Secretary Zuck- 
ert expressed the thanks of the society 
and remarked that the United States Air 
Force was doubly honored. “In addition 
to your kind contribution, we were most 
happy to be allowed to serve as your host 
at the last annual meeting,” he said 

The principal business to come before 


the Executive Committee at its session 
earlier had to do with the financial status 
of the Association budget for 
1961. The 
designate the 
the Crozier Scientific Fund as the Crozier 
Building Fund. 

The fund consists of $150,000 received 
under the will of the late Mrs. William 
Crozier, Maj. Gen. William 
Crozier, Chief of Ordnance of the United 
States Army—1901-1918. It was her wish 
that residence of 


General 


and the 


Committee also decided to 


fund formerly known as 


widow of 


House, the 
Mrs 


the Association's 


Crozier 
and Crozier, be used for 
national headquarters 

Despite arduous efforts on the part of 
the Association and its counsel, permission 
to use the property for this purpose was 
denied by the zoning authorities of the 
District of Columbia, 
subsequently was sold. The action of the 


and the property 
Committee is an effort eventually to com- 
ply with the wishes of the donor and also 
provide adequate permanent headquarters 
for the Association in the Nation's Capi- 
tal 

The ultimate attainment of this objec- 
tive will depend on further additions to 
the fund which will 
nual from 
Association whenever there are such sur- 
pluses and, it is hoped, from further bene- 


be made from an- 


surpluses operations of the 


factions from members and friends. 

At some appropriate time in the future 
it might be desirable to have a formal ap- 
peal to members for this purpose. Mean- 
while, it is a project well worthy of mem 
bers, especially in bequests by those whose 
loyalty to the Association’s ideals would 
thus find further expression. 
were appointed for the 
nomination of national and 
members at large of Council for terms 


Committees 
directors 
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Association Affairs 


Post and Division Activities 





1962, for the 


Associa- 


beginning January 1, and 
selection of candidates to receive 
during 1962. 


consideration in 


Suggestions 
he th 


tion awards 


from members for 


areas will be welcomed by the committees. 


Yankee Post Hears Panelists 
Discuss Procurement Practices 
At Meeting And Seminar 


The winter meeting and technical sem- 
inar of the Yankee Post held on 
2nd at 
Development Division, 
Mass. Over 300 
sembled for the dinner and seminar 

The feature of the meeting 
panel of three key speakers headed by 
Albert C. Lazure, chief legal counsel of 
the Army Ordnance Corps, and including 
John P 
Ordnance 


was 
and 
Wil- 


members as- 


February Avco Research 
Advance 


mington, 


was the 


Galimberti, comptroller, Boston 
District Ernest F. 


Leathem, former assistant to the presi- 


and 


dent of Raytheon Company 

The panel members discussed procure- 
ment practices brought about by revisions 
in the Army Special Procurement Regu- 
the new regulations on pro- 
Specific 
certification, 


lations and 


prietary rights. subjects were: 


subcontracting, cost patent 
rights in respect to independent research 
and development programs, advance un- 
derstandings of specific cost elements, 
and the procedure for negotiation of in- 
dependent research and development pro- 
grams. 

Early arrivals toured part of the Avco 
facility that 
of theoretical and practical problems in 


These 


is dedicated to the solution 


advanced systems development. 


‘niembers saw some of the experiments in 
progress related to extremely high tem- 


peratures, materials, aerodynamic and 


structural problems, and electronic in- 


strumentation 


Steering Committee Of 
Mine Section Meets At The 
Naval Ordnance Laboratory 


The Steering Committee of the Mine 
Section, Underwater Ordnance Division, 
met at the call of its chairman, J. Mc- 
Williams DuKane Corporation, 
St. Charles, Ill., at the Naval Ordnance 
Laboratory, White Oak, Md., on Febru- 
ary Ist 

Representatives of Navy installations 


Stone, 


presented papers covering activities con 
cerning mines and discussed the research, 
development, engineering, production, in 


spection, and logistics of this matériel. 
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\ detailed report cannot be made as final 
decisions have not yet been reached 

The Section 
problems which have been received from 


also considered s¢ veral 


Naval Weapons. It is 


anticipated that action will be taken by 


the Bureau of 


ad hoc committees prior to the next 


meeting of the Section. 





Admiral Raborn Addresses Anniversary 


Celebration Of The Los Angeles Post 


The Los Angeles Post held one of its 
most magnificent annual meetings to cele- 
brate its twenty-fifth anniversary and to 
honor Adm. William F. 


Ir., director of the Navy’s Polaris pro- 
: J I 


Vice Raborn, 
gram. 

A distinguished group of members and 
their ladies assembled early on the eve- 


president, who assumed his office and the 
chair. Mr. Mayer introduced the guests 
at the head table and other distinguished 
then an 
Los 
week of 


members in the audience and 
that Mayor 
Angeles had 


February 5th as American Ordnance As- 


nounced Poulson of 


proclaimed the 


sociation week in Los Angeles. 


In honor of the 25th anniversary of the Los Angeles Post, the Hon. Norris Poul- 
son, Mayor of Los Angeles and a Post director, right, presents A.O.A. Week 


proclamation to A. 


E. Austin, Jr., Post director, while Frank Mayer, newly in- 


stalled Post president, left, and Vice Adm. W. F. Raborn, Jr., guest of honor, look on. 


ning of February 9th in the new Beverly 
Hilton Hotel to guest of 
honor. 


welcome the 


The presiding officer, Aubrey Austin, 
chairman of the Post’s board of directors, 
Lieut. Col Carlsen, 
Army chaplain, for the 
then led the assembly in the pledge of 


called on Emanuel 


invocation and 
allegiance to the flag 

As the 
were electrified by the appearance of an 
enormous birthday cake 
the twenty-fifth anniversary of the Los 
Angeles Post which established in 
May 1936. While the birthday cake was 
parade of 


dessert was due, the guests 


commemorating 
was 
stage, a 


spotlighted on the 
waiters, marching to a lively tune, cir- 
cled the ballroom each bearing a portion 
of the dessert or a flaming dish of the 
sauce. 

Mr. Aistin 
thanking the hotel for its recognition of 


the Post's then 


opened the meeting by 


silver and 


Frank Mayer, the incoming 


anniversary 


introduced 


Wright from A. O. A. 


members on 


Capt. J. M. P 


headquarters greeted the 


behalf of the national Association, con- 


gratulated them on their twenty-five 
years of activity, and presented a certifi 
cate of appreciation to C. C. Gabrielson 


for his outstanding leadership of the 
Post 
Mr. Mayer 


honor, Admiral Raborn, who opened with 


introduced the guest of 


a brief note of appreciation for his re- 


ception. He praised the Association for 
the unselfish and patriotic motives that 
guide it and for its “all-partisan” attitude 
toward the military services. He said he 
always had been impressed by the “ra- 
tionality” of the A. O. A 

The 


with a film that summarized the develop 


membership 


Admiral introduced his subject 
ment, production, and testing of Polaris 
The final portion of the film showed the 
proceedings aboard the submarine Grorct 
WASHINGTON as it made the first success 
Polaris just 


ful full-underwater firings 
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before embarking on its first patrol 
With this 


admiral explained in more detail the pro- 


exciting background the 
posed utilization of the missile and the 
Navy's plan for its Polaris fleet of sub- 
marines. It was an extremely able and 
illuminating presentation of this poweriul 
and effective weapon 

During the proceedings, Mr. 
also extended his gratitude to the men 


Austin 


who had labored extensively to make the 
meeting such a success including Robert 
W. Reniers, Richard T. Cowden, John S 
Schumann, Dan O'Connor, and Mrs. 


Ruth Cousens. 


Guests at the head table not previously 
mentioned were: Col. John R. Medberry, 
Officer, Los Angeles Air 
Procurement District; Col. Paul H. 
Scordas, Commanding Officer, Los Ange- 
les Army Ordnance District; Vice Adm. 


Commanding 


Clarence E. Ekstrom, Commander, Naval 
Air Forces, Pacific Fleet; Adm 
Robert L. Townsend, Commander, Car- 


Rear 


rier Division; Rear Adm. John B. Pear- 
son, Jr., vice-president, North American 
Aviation, Samuel K. Rindge, Citi- 
zens National Bank of Los Angeles; and 
K. T. Norris, Sr., chairman of the board, 
Norris-Thermador Corporation. 


Inc. ; 





Plastics Section Members Brave Snow 


To Hold Meeting At Picatinny Arsenal 


Picatinny Arsenal, N. J., was the site 
of the first meeting of the Plastics Sec- 
tion, Materials Division, on February 
8th. Chairman E. O. 


mann, led the meeting of forty-two mem- 


Section Haus- 
bers and consultants who attended despite 
a blizzard. 

The Section members were greeted by 
Maj. Gen. W. K. Ghormley, commander 
of the Ordnance Special Weapons-Am- 
Col. R. R. 


Pica- 


munition Command, and 
Klanderman, the 
tinny Arsenal. The chairman of the Ma- 
terials Division, W. J. Reitze, Esso 
Standard Oil Company, New York, 
N. Y., also addressed the Section to re- 
affirm the importance of plastic items in 


commander of 


today’s ordnance. 
A series of technical 
search programs and present and antici- 


papers on re- 


pated uses of plastics and adhesives was 
presented. Additional papers were given 
on packaging and the use of plastics in 
ammunition, 

from the Feltman 
Research Laboratories (FRL) of Pica- 
Arsenal, were N. J. Powers, J. 
J. Bodnar, G. R. Buck, and 


packaging 

The speakers, all 
tinny 
Scavuzzo, N. 
H. Weiner. 

\ description of the year-old Plastics 
Technical Center (PLAS 
TEC) was given by H. E. Pebley, Jr 
J. Matlack, FRL, led the technical ses- 
sions while Dr. M. H. Bigelow, Allied 
Chemical Corporation, New York, N. Y., 


conducted the question periods 


Evaluation 


Plans for an early fall meeting at the 
Wright Air Development Center, Ohio, 
were announced, but full plans are not 
yet available. 


Examining plastic ordnance items at Plastics Section meeting are, left to right: J. D. 
Matlack, chief, Plastics and Packaging Laboratory, Picatinny Arsenal; Col. R. R. 
Klanderman, arsenal commander; E. O. Hausmann, chairman, A.O.A. Plastics Section; 
and Maj. Gen. W. K. Ghormley, commanding general of the Special Weapons-Ammuni- 
tion Command. Forty-two members and consultants attended this inaugural meeting. 
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Executive Board Of The 
Electronics Division Meets 
To Arrange Fall Program 


The Executive Board of the Electronics 
Division met at the call of the chairman, 
Maj. Gen. F. L. Ankenbrandt, U.S.A.F. 
(Ret.), Radio Corporation of America, 
Camden, N. J., 
ruary 17th. The principal purpose of the 


in Philadelphia on Feb 


meeting was to initiate planning for the 
fall meeting of the whole Division 

The board adopted a suggestion to meet 
in the mid-Atlantic area, preferably at 
Langley Air Base, Va. It is 
planned to hold the meeting on Septem- 
ber 18-20, 1961. 

Col. R. V. Fite, U.S.A. (Ret.), Bur- 
roughs Corporation, Paoli, Pa., was in- 


Force 


chairman of the 
Electronics Section He re- 
D. Woodward, Radio Corpora- 


troduced as the new 
Airborne 
places J. 
tion of America, Camden, N. J., who had 


to relinquish the post because of in- 
creased pressure of business. 

Replies have been furnished to the 
Ordnance Corps on several problems sub- 
Santa 


It is planned 


mitted to the Division at the 
Barbara meeting last spring 
that the remaining problems will be an- 
swered soon. 

The 
Section capabilities on hand and decided 


board reviewed a statement of 


to use this format for the other two 
Sections. 
\fter 


the importance of security at classified 


further discussion emphasizing 


sessions the meeting was adjourned 


Dr. D. E. DeBeau Discusses 
Operations Research At 
Florida Post Meeting 
The 


Florida 


dinner meeting of the 
Post was held at the Eglin Air 
Force Base Officers’ 
6th. Col. H. J 


dent, 


annual 


Club on February 
Crumly, retiring presi 
meeting to order and 
Robert H. Terrill, 
Air Proving Ground Cen- 


called the 
introduced Maj. Gen 
Commander, 
ter, the national Council member of the 
Florida Post 

General Terrill discussed 
highlights of the A.O.A 
paredness meeting in New York City on 


briefly the 
Industrial Pre- 


December 7, 1960, specifically mentioning 
the superior caliber of the attendees and 
After 
reading the mission of the A.O.A., Gen- 


the excellence of the presentations 


eral Terrill thanked Colonel Crumly for 
his exceptionally fine efforts during his 
2-year term as Post 
stalled Col. H. M 
Force 
of the Post. 


president and in 
West, Jr.. Eglin Air 
incoming 


Base, as the president 
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Colonel West accepted the gavel from 
General Terrill, calied attention to the 
annual report distributed to each mem- 
ber, announced that he planned te call a 
directors’ meeting each month, and indi- 
cated that action would be taken to in- 
crease attendance at the monthly general 
meetings 

The guest speaker of the evening, Dr 
David E. DeBeau, assistant manager of 
the Operations Research Division, North 
inter- 
the 


American Aviation, Inc., gave an 


esting and informative briefing on 
philosophical aspect of “Operations Re- 
He that 
research was a relatively new 
effort, 
existent fifteen years ago, but currently 


the Air Force, 


operations 
field of 


non- 


search.” explained 


since activity was almost 


Army, Navy, and in- 


dustry are increasing their programs in 
this area significantly. 

He noted that 
such as 


several educational in- 
Institute 
offering 


stitutions, Case and 


Carnegie Tech, presently are 
courses in operations research. 
Dr. out 


methodology or 


that the 


utilized in 


DeBeau pointed 
techniques 
operations research are not original but 
have been borrowed and include various 
theories, such as “game,” “waiting line,” 
and “linear 


“simulation,” “inventory,” 


programming.” He chose as a concise 
definition of operations research, “intel- 
lectual share cropping,” with the prime 
objective of providing the “decision 
maker” facts 


him to select the one best course of ac- 


with basic which permit 


tion from among several alternatives. 





‘Man In Space” Draws Record Turnout 
To Capital Cities Post Dinner Meeting 


A record attendance turned out for the 
Capital Cities Post winter dinner meeting 
to hear Fred Vick, Deputy Director of 
Missile Programming, U. S. Air Force, 
present “Man in 
account of Project Mercury and the com- 


Space”—an arresting 


ing conquest of space. 

Nearly 300 Post members and guests 
jammed Schenectady’s Edison Club for 
the March Ist affair which also included 
a display of the Army’s new M14 rifle, 
the infantry’s atomic Davy Crockett, and 
an exhibit of the Army family of mis- 
siles, all made available by Watervliet 
Arsenal, Watervliet, N. Y. 

Post President William Stuart, arsenal 
executive officer, was toastmaster and in- 
Mr. Vick who the 


troduced described 


nature of space and how man proposes 
to probe its vast expanse; outlined the 
the physical and psychological problems 
faced by the astronauts; and explained 
many of .the natural and technical phe- 
nomena most likely to be encountered in 
space 

Climax of the 
“How Many Stars,” a stunning depiction 


program was a film, 
of the star-spangled reaches of the uni- 
verse. 

Frederick C. Kirwin, Watervliet Ar- 
senal, was chairman for the dinner meet- 
ing. He was assisted by Robert Bergner, 
Alco Products, Inc., Schenectady, N. Y.; 
A. E. O’Kane, General Electric 
pany, Pittsfield, Mass.; and John E. 
son Jr., Watervliet Arsenal. 


Com- 


3en- 


Fred Vick, left, guest speaker at the Capital Cities Post dinner meeting, describes 


model of a Nike missile to John G. 


Schatz, Watervliet ordnance engineer, 


and his son John, who were among the nearly 300 attending the annual affair. 
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Committee On Technical 
Publications Meets In 
Washington To Plan Program 


The new A.O.A. Special Committee 
on Technical Publications held an organ- 
Feb- 


ruary 28th. Chester W. Lytle, president 


izing meeting in Washington on 
of the Lytle Corporation, Albuquerque, 
N. Mex., was designated chairman of the 
committee by Col. H. N. Marsh, A.O.A. 
vice-president in charge of technical 
operations. 

The meeting was opened by Maj. Gen. 
E. P. Mechling, U.S.A.F. (Ret.), staff 
director for technical operations. He re- 
viewed the purposes and mission of the 
\ssociation, the background of the for- 
mation of this committee, and outlined 
certain problem areas and possible activi- 
ties. 

Consultants from Defense agencies dis- 
cussed the many problems existing in 
the areas of technical publications and 
described the activities of their agencies 
and the status of some of their projects. 

Discussion at length indicated the need 
for four standing subcommittees. These 
will be in the area of maintenance, sup- 
ply, operations, and training. In addition, 
two ad hoc committees were approved— 
one to define the levels of technical writ- 
ing and the other to review reports on 
technical publications which had _ been 
submitted earlier by other organizaticns. 
these Colonel 


Lytle chairman of 


Following discussions, 
Marsh appointed Mr 
the Other 


respective 


Committee. members present 


expressed their interests in 
the particular subcommittees noted above. 

A target schedule 
which planned to see the subcommittees 
staffed March, 


Government consultants obtained during 


was established 


and organized during 
April, and a meeting of the full com- 


mittee held on or about April 25th. 


G. T. Willey Addresses 
Aberdeen Post Meeting 
At Martin Company Plant 


The Martin Company, Baltimore, Md., 
host to the Aberdeen Post at its 
quarterly meeting on February 15th. Post 
President Charles D. Nitchie headed the 
group of almost 200 members who as- 
sembled at the Martin plant restaurant 
for the dinner meeting. 

The guest speaker, G. T. Willey, vice- 


was 


president and general manager of Martin’s 
Orlando Florida, addressed 
the meeting on “Value En- 
Viewed by Top Manage- 


Division in 
Analysis 
gineering as 
ment.” He introduced his subject by em 


phasizing the need to reduce costs in al 
areas of American economy and related 
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this directly to survival in this day and 
age. However, with this reduction in 
cost must go an acceptable degree of 
effectiveness of the product and reliabil- 
ity of its performance. 

This reduction in cost is achieved, Mr. 
Willey pointed out, by omitting from the 
final product those components which are 
not essential to its functioning. Those 
components which must stay are simpli- 
fied to the greatest extent possible. 

In this connection, realistic specifica- 
tions were shown to be a vital part of 
cost reduction. While the product itself 
is a worth-while target for value analysis 
engineering, each supporting service must 
also be examined in this light. The likeli- 
hood of such activities such as procure- 
ment, housekeeping services, and the like 
driving costs upward was shown to be 
very real. 

Mr. Willey represented value analysis 
engineering as a frame of mind, an atti- 


tude, a way of life, rather than an oc- 
casional spurt of effort in certain selected 
areas of the manufacturing process. 

He placed great insistence on the fact 
that the impetus for this way of life must 
come from top itself. It 
must come from the very top man, and 


management 


it must extend all the way to the last 
production worker, the last sales repre- 
sentative, the last customer-service agent. 
In addition, he emphasized that it must 
make its appearance very early in the 
design stages where the real savings can 
be realized. 

Mr. Willey concluded by showing sev- 
eral slides of production at the Martin 
Orlando Division and citing examples of 
theory to his 


application of his own 


operation. As further support of the 


effectiveness of what he preached, he 
cited several specific examples of savings 
which had been realized within the past 


few years. 





Admiral Beardsley And General Demler 
Address Meetings Of Washington Post 


The Washington Post’s March lunch- 
eon meeting was a special affair jointly 
sponsored by A.O.A. headquarters on 
March 17th at the Willard Hotel. There 
was an impressive array of Defense De- 
partment officials assembled to hear the 
guest speaker, Vice Adm. George F. 
Beardsley, Chief of Naval Material. 

Millard C. Richmond, Post president, 
introduced the guests and the toastmaster, 
Adm. Albert G. Noble. Admiral Noble, 
a former Chief of Naval Material, first 
introduced Rear Adm. Murray Royar 
and Vice Adm. Edward W. Clexton who 
also have served with distinction as Chiefs 
of Naval Material. After recounting the 
background of the establishment of ONM 
late in World War II, Admiral Noble 
introduced the guest of honor. 

Admiral Beardsley in his report on the 
management aspect of the Navy's pro- 
gram noted seven areas in which he was 
striving for improvement. He said that 
fifty per cent of the procurement funds 
had been obligated and that he expected 
to execute most all of them by July Ist. 
In making procurement by letter of in- 
tent, the conversion time to a definitive 
contract is to be trimmed to 180 days 

The admiral especially emphasized the 
competitive nature of negotiated contracts 
and said, “If this country wants sophisti- 
cated ships, aircraft, missiles, and other 
hardware developed, produced, and put 
into service use with a minimum of delay, 
the negotiated contract, in one form or 
another, is the most satisfactory means 
of achieving this end.” 
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Then as early as possible advertised 
procurement should be instituted for 
which the Office of Naval Material seeks 
to speed up firmness of requirements and 
reduce the numbers of design changes. 
He also for early 
establishment of firm prices 
percentage of 


discussed the need 

He noted the lessened 
small-business prime contracts and stated 
that to reverse this trend he would make 
“increased use of breakouts and increased 
publicity on proposed procurements, in- 
cluding advanced publicity for research 
and development procurements.” 

Admiral Beardsley further stated: “We 
are reducing our investment in facilities 
and machine tools consistent with mobili- 
zation needs. Quality assurance is a mu- 
tual responsibility of the Navy and its 
with the Navy monitoring 
quality control and suppliers giving it in- 


suppliers, 


creased emphasis. The backlog of con- 
tract terminations must continue to be 
reduced—a step of mutual advantage to 
the Navy and to industry.” 

Guests at the speakers’ table were: 
W. J. Reed, vice-president, Washington 
Post; Rear Adm. William A. Schoech, 
Deputy Chief, Bureau of Naval Weap- 
ons; Maj. Gen. R. L. Maxwell, member, 
Board of Directors, A.O.A Rear 
Adm. James W. Boundy, Chief, Bureau 
of Supplies and Accounts; Rear Adm. 
Philip W. Vice Chief, Naval 
Material. 

Also, James N. Davis, Deputy Assistant 
Secretary of Defense, Installation 


Merritt H. 


Snyder, 


and 


Logistics ; Steger, General 


Counsel, Department of the Navy; Hon 
Kenneth E. BeLieu, Assistant Secretary 
of Navy, Material; Stewart L. 
vice-president, A.O.A.; 
Smith, Jr., Chief of 


Magee, 
regional Rear 
Adm. Daniel F. 
Naval Information. 

Also, Adm. E. F. Metzger, As- 
sistant Chief, Bureau of Naval Weapons; 
Col. Aubrey E. Austin, Jr., chairman 
of the board, Los Angeles Post, A.O.A.; 
Brig. Gen. Paul L. Barton, Director of 
Logistics Plans, U.S.A.F.; and Rear 
Adm. Miles Hubbard, Assistant Chief of 
Naval Operations, Logistics. 

At the Post 
meeting on February 16th the guest of 
honor was Maj. Gen. Marvin C. Demler, 


Rear 


previous Washington 


Director of Aerospace Systems Develop 
ment, Headquarters, U.S.A.F. There was 
a broad cross section of officials on hand 
representative of all research and devel- 
opment offices of the Department of De- 
fense and the armed services. 

General Demler delivered a complete 
and most impressive account of the Air 
Force aerospace program. He described 
both the and plans for the 
manned vehicles X-15 and 
Dyna-Soar and the missile and satellite 


progress 
such as the 
program. He pointed with particular 
pride to the impetus and advance sched- 
uling of the Minuteman missile con- 
firmed by the recent test flight of the 
first vehicle. 

A most interesting part of his presenta- 
tion was a 20-minute film in sound and 
color on the numerous recent tests of the 
Air Force’s large array of military mis- 
siles including ICBM’s and air-to-surface 
and air-to-air weapons. 

The presiding officer was Post Presi- 
dent, Millard C. Richmond and guests at 
the speakers’ table were: W. E. Haines, 
Post vice-president; Brig. Gen. R. D. 
Curtin, Director, Office of Missile and 
Satellite Systems, U. S. Air Force; 
Rear Adm. W. A. Schoech, Deputy 
Chief, Bureau of Naval Weapons; Brig. 
Gen. R. L. Wassell, Director of Research 
and Technology, U. S. Air Force. 

Also, Rear Adm. T. F. Connolly, Di- 
rector of Astronautics, BuWeps; Maj 
Gen. W. B. Keese, Director of Develop- 
ment Planning, U. S. Air Force; Rear 
Adm. C. B. Martell, Deputy Chief of 
Naval Operations, Development: and Dr. 
Richard S. Morse, Director of Research 
Development, Office, Secretary of 
the Army. 


and 


Propellants And Explosives 
Section Steering Committee 
Meets In New York City 


Solid propellants for rockets and guided 


missiles have introduced new problems 
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in the fields of safety in production and 


ongevity in storage. The Propellants 
ind Explosives Section, Materials Divi- 
sion, began an investigation of these 
problems at its steering committee meet- 
ing in New York City on January 18th. 

Meeting at the the chairman, 
C. H. Madsen, Naugatuck Chemical Di- 
vision, U. S New 


York City, the committee heard descrip- 


call of 


Rubber Company, 
tions of the problems received from the 
Chief of the 

During the discussion of storage life, 
Comdr. J. E. Dodgen, Naval Propellant 
Plant, Head, Mad., 


Navy’s program over the past five years, 


(Army Ordnance Corps. 


Indian described the 


which was close to the type of testing 


being conducted at Picatinny Arsenal, 
N. J 

An ad hoc committee was appointed to 
survey the field and to make recommen- 
dations based upon the findings of mili 
tary and industrial experience. 


4 second ad hoc committee was ap- 


pointed to investigtae and evaluate both 


Government and industrial practices in 


establishing safety design criteria for 


propellant and explosives manufacture 
and storage. It is hoped that more realis- 
tic criteria will lead to improved safety 
conditions while reducing acreage re- 
quirements and costs. 

The steering committee also reviewed 
its current membership and recruitment 
policies. It was that 
must be of top caliber to assure the re- 


In gen- 


agreed members 


liability of its recommendations 


eral, companies would have only one 


representative in the Section, although 
alternates might be designated. Broad in- 
dustry representation and Government 
consultant assistance were established as 
basic policy. 

The annual meeting of the Propellants 
and Explosives Section was set for Red- 


Arsenal, Huntsville, Ala., on May 


22nd and 23rd, but these dates were sub- 


stone 


sequently changed to June 13th and 14th. 





Col. D. V. Macdonald Is Honored At 
Dinner Meeting Of Panhandle Chapter 


[he fourth quarterly meeting of the 
Panhandle Chapter, Mid-Continent Post, 
dinner on 
honor Col. Daniel V. 
Macdonald, Commander, 4128th Stra- 
tegic Wing, Strategic Air Command, 
Amarillo Air Force Base, Tex. The af- 


AFB Of- 


featured a social hour and 


January 12th to 


fair was held at the Amarillo 

Club 
Chapter 

sided 


the invocation 


ficers’ 
President M. E. Shaw 
asked M. C, 
Special guests, in addition 


Ander- 


son, area public information officer, Stra- 


pre- 
and Kernion to give 
to the speaker, were Lieut. Jerry 
\ir Command; and Robert Cairns, 
Affairs C 
Chamber of Commerce 

The A. O. A. preamble was read by 

Vice-President B. M Scott. 
Chapter present 
W. D. Forsha, vice-president; R. B. 


tegic 


Military ymmittee, Amarillo 


Chapter 


Other officers were: 
Car 
roll, vice-president; B. O. Jacobsen, 
treasurer; and W. R. Rollen, secretary. 

Colonel Macdonald's 


around the mission of the 


talk revolved 
Strategic Air 
Command in deterrence of the 


He stated that the Communists are after 


enemy 


the whole world and that we are the 
only obstacle. 


had 
started. 


In past wars, he said, we have 


time to after hostilities 


Now, due to modern weapons, we do not 


prepare 


have time to prepare, so we must be 


ready to deter. The 
initiative has a fatal advantage, especially 


man who has the 
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will be 
The 


con- 


in a war wherein the answer 


decided in a matter of minutes. 


Communists are not particularly 
cerned about sacrificing their civilians so 
we must be in a position to knock out 
their military capabilities 

Colonel Macdonald then quoted Gen. 
Thomas D. White, Chief of Staff, U. S. 


Col. D. V. Macdonald, Strategic Air Com- 
mand, guest speaker, left, and M. E. 
Shaw, Panhandle Chapter president, dur- 
ing meeting at Amarillo Air Force Base. 


\ir Force, who said, “Military forces 
which cannot be relied upon to prevail 
in war cannot be depended upon to pro- 
The that 


and deter- 


deterrence.” colonel said 
fails 


rence can we 


V ide 
if deterrence minimum 


then must have the 
strength to win. 
This 


should be strong in the field of diplomacy. 


also means, he said, that we 


Hitler miscalculated; he underestimated 


us by not being aware of our intentions. 
We should always state our intentions as 
the Communists have never crossed us 
when they knew we meant what we said 

Although SAC is trained to get off the 
ground in fifteen minutes, we need an 
early-warning system better than we now 
rhis is why we now keep bombers 


SAC bombers also 


have 
in the air at all times 


now have a whereby they can 
take off at 
Force has felt that the tempo of modern 
fast 
time for joint effort for major decision 


making. All 


centrally 


system 
15-second intervals. The Air 
there is no 


war has advanced so 


military forces must be 


oriented and ready to go in 
advance. 

Colonel Macdonald then discussed the 
various missiles which are now available 
or on the drawing boards: however, he 
did not feel that the 


the airplane since the latter, being manned 


missile will replace 


can withdraw should there be 
This 
button is pressed, it cannot 


by humans, 
1 false alarm a missile cannot do 

once the 
be recalled. 

The speaker then discussed some of 
the new airplanes that are on the drawing 
boards which will be good deterrent 
weapons 

He does not feel there will be a nuclear 
stalemate as we will continue to strive to 
maintain the balance of power, and the 
balance of power historically has proved 
This is something 


to be a real deterrent 


of a stalemate since an aggressor has 
little advantage if his enemy is equal in 
power 

Colonel Macdonald went on to say we 
afford to out to the 


munists on any front—diplomatically, in 


cannot lose Com- 
the Olympics, Laos, Cuba, or anyplace. 
They are in total war against us now and 
we cannot give them the advantage on 
any front 

He mentioned further that civil defense 
With an 


adequate civil-defense plan it is com luded 


is another area of deterrence. 
that casualties can be greatly reduced in 
a surprise attack. We are behind on civil 
and 
area. If the 
that our civilians are prepared, this will 


defense need considerable emphasis 


in this Communists know 
help to deter them. 

Colonel Macdonald concluded with the 
presentation of a color movie on the sub- 
ject of air weapons and missiles as nar- 


rated by Brig. Gen. Jimmy Stewart 


Gen. E. W. Rawlings Holds 
Meeting of Executive Board 
Of Logistics Division 


Gen. E. W. Rawlings, U.S.A.F. (Ret.), 
Mills, Inc., Minneapolis, Minn., 
A.O.A 


ion, conducted a meeting of his Executive 


General 


chairman of the Logistics Divis 
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WATCH THIS SPACE 


In a moment a new satellite will streak into view. 
. Bell Laboratories may help guide it into orbit, for 
few are so eminently qualified in the science of 
missile guidance. Bell Laboratories’ Command Guid- 
ance System has guided such trailblazers as Tiros 
and Echo into precise orbits. The same system will “ 

guide more new satellites into predetermined orbits 

as Bell Laboratories continues pioneering in 

outer space to improve communications on earth. 


BELL TELEPHONE LABORATORIES 


World centef of communications research and development 











U. S. Army L23D produced by Beech Aircraft—equipped with AN/APQ-86 
all-weather, high resolution reconnaissance radar, developed and built by TI 
in cooperation with the U. S. Army Signal Corps. 
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Board at Wright-Patterson Air Force 
Base on January 12-13, 1961. 

Association officials attending the meet- 

included: Louis Polk, 
Henry N. Marsh, vice- 
president for Technical Divisions; and 
Maj. Gen. Edward P. Mechling, U.S.A.F. 
(Ret.), staff director for technical opera- 


ing as conferees 


past president; 


tions 

\ highlight of the program was a din- 
ner at the Officers’ Club on the evening of 
12th. Maj. Gen. Frank Bogart 
welcomed the visitors to Wright-Patter- 
briefly following 
day’s agenda, General Rawlings and Mr. 


January 


son and outlined the 
Polk made brief introductery remarks on 
behalf of the 
Bogart and Brig. Gen. F. C. 
Fri- 


Association. 
General 
Gideon introduced the 
day, January 13th, devoted to “Current 
AMC.” 


This included a most effective presenta- 


program on 


Management Operations of the 


tion by Col. E. McCloy on “Data Sys- 
tems Plans of the AMC.” Two excellent 
papers—“Inventory Management Sys- 
tem,” by Col. J. E. Stiles, and “Support 
of Selected Weapons,” by Col. E. C. 
-arkerson—concluded the presentations by 
the Air Matériel Command. 

A joint Logistics Division-AMC 
luncheon was held at the Officers’ Club, 
and the afternoon session was devoted to 
informal discussion and the business ses- 
sion of the Division. 

In addition to General Rawlings, Ex- 
ecutive attendance 
were: James M. Ewell, Procter & Gamble 
Company; Brig. Gen. Kenneth Styles, 
U.S.A.F. (Ret.), General Dynamics Cor- 
Jack Schwab, Pennsylvania 
Railroad; Stanley C. Pace, Thompson 
Ramo Wooldridge Inc.; R. J. Short, 
Procter & Gamble Company; and James 
Summer, General Mills, Inc. 


3oard members in 


poration ; 





Planning And Programming Committee 
Reviews Status Of Division Plans 


Planning and Programming Committee 
at a meeting in Washington, D. C., on 


A review of the status of plans of the 


technical Divisions, Sec- 


tions, and Committees was made by the 


A ssociation’s 


812 


January 26th. Chairman Everett L. 


Baugh, Cadillac Motor Car Division, 
GMC, Cleveland Ordnance Plant, Cleve- 
land, Ohio, A.O.A. general chairman for 
Technical Divisions, conducted the meet- 
ing. 

Rear Adm. M. F. Schoeffel, U.S.N. 
(Ret.), General Precision, Inc., Wash- 
ington, D. C., presented the status of the 
Missiles Astronautics 
reported that appreciable progress is be 
ing made on reports to the Army. He also 
discussed plans for the Division meeting 


and Division and 


at Point Mugu, headquarters of the Pa- 
cific Missile Range. 

The report from the Logistics Division 
by J. M. Ewell, Procter & Gamble Com- 
pany, Cincinnati, Ohio, noted the disband- 
ment of the Transportation Section be- 
cause its work program essentially dupli- 
cated the efforts of other associations. 

Dr. P. H. Burdett, Remington Arms 
Company, Bridgeport, Conn., 
on plans for a future meeting of the 
Small Arms and Small Arms Ammuni- 
tion Division at Fort Bragg, N. C. He 
noted the importance of preliminary in- 


reported 


formal planning with possible host agen- 
cies to prevent embarrassment to all in 
case meeting schedules conflict with other 
plans. 

A meeting between the Executive 
Board of the Underwater Ordnance Di- 
vision and representatives of the Bureau 
of Naval Weapons was reported by the 
Division chairman, Dr. G. R. Tatum, 
Vitro Laboratories, Silver Spring, Md. 
He stated that the meeting had 
most useful to assure proper orientation 


been 
of divisional activities and to minimize 
duplication of effort with other associa- 
tions. 

Dr. Tatum noted 
ment limitations on travel funds might 
so reduce participation by Government 
consultants that a change in their planned 
meeting could well become 
The meeting was subsequently held on 
April 12th in Washington, D. C. 

Dr. H. A. Nye, Cornell Aeronautical 
Laboratory, Arlington, Va., reported that 
officers had met re- 


also that Govern- 


necessary. 


Research Division 
cently to review the unusual problems 
faced by the Division because of the na- 
ture of its work. The meeting was called 
primarily to explore methods of optimum 
productivity and to improve liaison with 
Government agencies. 

F. R. Kadie, Chrysler 
Washington, D. C., reported that travel 
for Government 
made it the Combat & 
Tactical Vehicle Division to change the 


Corporation, 
limitations consultants 
necessary for 


meeting scheduled for May 18th. 

Maj. Gen. E. P. Mechling, U.S.A.F. 
(Ret.), staff director for technical opera- 
tions, that the Special Com- 
mittee on Recoilless Rifles and Ammuni- 
tion Systems had already begun work 
Frankford Arsenal. 


reported 


with 
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SUPERIOR ENGINES 


Operations Room—heart of Missile Master. System was designed and producsd by 
Orlando Division of The Martin Company, in cooperation with U. S. Army Signal Corps. 


-»-OnN Quard with 
MISSILE MASTER 


At U.S. Army Missile Master anti-aircraft installations near 
Pittsburgh, Chicago and Los Angeles, standby power is 

supplied by 8-cylinder, supercharged Model 65 White Superior 
engines. The 12 engines (4 at each site) develop 1415 BHP 

at 600 RPM to drive 1000 KW generators. The engine-generators 
produce precise frequency to operate radars, communication 

and data transmission links, visual display consoles, computers 
and fire integration facilities. Missile Master’s electronic system 
provides semi-automatic coordination and fire direction for 

Nike missile batteries, and has been installed near vital 

U.S. metropolitan and industrial centers. 

Missile Master joins a growing, impressive list of Supericr- 
powered U.S. defense assignments that are convincing evidence 
Superior engines provide rugged dependability, trouble-free 
performance and economical fuel consumption. Superior engines 
—215 to 2150 HP or 150 to 1500 KW—will also meet your 
exact power requirements. Write today for complete information. 


WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTOR COMPANY 
Plant end General Offices: Springfield, Ohio 
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RANGER Ill — National Aeronautical Space Agency space vehicle for a United States 
lunar probe — uses digital command decoder developed and built by TI for the 
California Institute of Technology and Jet Propulsion Laboratory. 
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W. M. 
Philadelphia, Pa., 
cial Committee on 
had been organized, and he invited prob- 
value 


Gourley, Philco Corporation, 
reported that the Spe- 
Value Engineering 
lems or invitations to speak on 
engineering at meetings of the other Tech- 
nical Divisions and Sections of the Asso- 
ciation. 

The committee next discussed the state- 


ments of capabilities from the Divisions 


and Sections. A proposed format was 
discussed and procedures for editing and 
verifying the final editions were ap- 
proved. Discussion moved quickly to re- 
view a proposed memorandum on funding 
arrangements for meetings. Brief discus- 
sion of the status of membership, the 


arrangements necessary for meetings, 
and the policy for issuing invitations to 


guests at meetings, concluded the agenda. 





Empire Post Holds Two-Day Seminar, 
Annual Dinner, At Buffalo, N. Y. 


More than 300 members of the Empire 
John R. Blandford, 


Armed Services Committee, 


Post heard counsel 
to the 
praise the 
Department of Defense 
yet proposed to meet the particular needs 
of the United States 

Mr. Blandford, 
of the annual meeting 
March 8th in Buffalo, 


factors of our 


House 
current organization of the 


as the strongest 


speaking at the dinner 
of the Post on 
x. Bu 


defense re- 


reviewed 
several key 
quirements which must be considered by 
our Nation’s leaders. He readily accepted 
contentions among the four services be- 
cause these controversial positions assure 


814 


that all viewpoints are presented and 
considered. 
In discussing the supposed. simplifica- 


tion which would result from a single 


service, Mr. Blandford expressed his con- 
that 
omendations would reach the single Chief 
of Staff 
the historic policy of civilian con- 


cern only narrow, one-sided rec- 


and the Secretary of Defense. 
Thus, 
trol of the 
“could result in a captive Sec- 
retary of Defense 
only that information which his Chief of 


military would be negated 
because it 
given 


who would be 


Staff wanted him to see.” 
Mr. Blandford also noted that the 


single-service capability of eliminating 
competition in production would likewise 
eliminate competition in thinking. Thus 
the adoption of a single concept of de- 
fense could lead to disaster if that con- 
cept were wrong in the tremendous com- 
plex of defense problems confronting the 
United States. 

The dinner meeting was the principal 
event of a 2-day seminar program pre- 
sented by the Empire Post under the 
auspices of the Frontier Chapter. John 
Lally, Wurlitzer Company, Buffalo, 
N. Y., chairman of the Chapter, was 
toastmaster for the evening. 

On behalf of the national headquarters 
of the Association, Col. H. C. Thayer, 
staff director for public information, pre- 
sented an Association citation to John J. 
O’Neil, Cornell Aeronautical Laboratory, 
Inc., Buffalo, for his outstanding contri- 
butions to the Association as 
and director of the Empire Post and a 
former chairman of the Frontier Chapter 

Col. J. W. Graham, commanding of- 
ficer, New York Ordnance District, gave 
an illustrated talk on “Today’s Progress 
in Ordnance” at luncheon on March 8th. 
The films and slides emphasized the 
rapid technological advances in weaponry 
being accomplished by the Ordnance 
Corps. 

At a luncheon on March 9th, J. Foster 
Thompson, Thompson & Hayes, Roches- 
om, B. . 
ernment Contracts—Pitfalls, 
This luncheon terminated 
the successful 2-day which 
scores of representatives of large and 


president 


discussed “Problems of Gov- 
Safeguards, 
and Solutions.” 


session at 


small business heard expert panelists dis- 
cuss technical problems and other aspects 
of the production of defense material. 


Maj. Gen. J. E. Engler Is 
Guest Of Honor At Gala 
Meeting Of Michigan Post 


Maj. Gen. Jean E. 
Chief of Staff—Logistics, 
Army 


Engler, Deputy 
Continental 
Command, was guest of honor at 
the gala annual dinner meeting of the 
Michigan Post on December Ist. The 
Sheraton-Cadillac’s grand ballroom was 
filled to capacity with members and guests 

The presiding officer, Semon E. Knud- 
sen, a vice-president of General Motors 
Corporation, called for posting the colors 
and the invocation delivered by the Post's 
chaplain, Dr A. Visser, minister of 
Westminster ( *hurch. 

After Mr. Knudsen’s welcome, Post 
President Arthur W. Wild reported on 
the year’s activities, and Capt. J. M. P 
Wright, from national headquarters, pre- 
sented the Association’s certificate of ap- 
preciation to two former Post presidents : 
Del S. Harder (1957) and Mervyn G. 


John 
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Modular Exploding 
Bridgewire Systems* 


by McCormick Selph Associates offer: 


1. Greater System Reliability 
2. Simplified Cabling Problems 
3. Greater Design Flexibility 





Comparison of Exploding Bridgewire System Concepts 
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COMPLEX CENTRAL XB XBS MODULAR SYSTEM CONCEPT 
POWER SUPPLY SYSTEM BY McCORMICK SELPH ASSOCIATES 





*McCORMICK SELPH ASSOCIATES, INC. 
and the Industrial Products Division of ITT combine their 
ordnance and power capabilities to provide the best in 


EXPLODING BRIDGEWIRE SYSTEMS 
Direct inquiries to Product Division, 


Me Cormick Selph Assoelates 


HOLLISTER, CALIFORNIA 
815 
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LAKE 
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Radar image of Dallas, Texas and vicinity, taken by an all-weather, day or night 
combat surveillance radar system—developed by TI for the Department of Defense 


Ti IN 
SURVEILLANCE SYSTEMS 


APPARATUS 
DIVISION 





ma TRAINING 
« AND TEST 


EQUIPMENT FOR 


AMERICA’S MOST 
OUTSTANDING MISSILES 


i 





DY-S-}lelel-temmelale 


Produced by 





Association Affairs (Contd.) 





Gaskin (1959). Mr. Wild also announced 
that Col. H. R. Boyer, General Motors 
Corporation, had been elected as the Post 
president for 1961. 

General Engler gave a realistic appre- 
ciation of logistics by relating it directly 
to the tasks of the Strategic Army Corps. 
He said that STRAC was created to give 
the United States a ready force to stop 
aggression and also to demonstrate our 
readiness to act. 

We have divisions and battle groups in 
key positions overseas, he noted, that 
prove to our allies we intend to resist at- 
tacks, but we cannot cover every danger 
area. Therefore, the three divisions of 
STRAC (the 82nd and 101lst Airborne 
and the 4th Infantry) with attached sup- 
port forces are ready to move instantly in 
any direction into any climate. 

The general discussed planning for 
STRAC that requires preparations to 
land and attack under the varying condi- 
tions he described. He said that the spare 
parts mounted out with a service unit 
must match the type of action ordered, 
with the problem further complicated be- 
cause the Army’s equipment is not all 
modern and requires excessive mainten- 
ance in the field. He noted that the Logis- 
tic Command must know exactly what 
equipment every unit has and its state of 
readiness so that the correct service sup- 
port will be ready instantly. 

General Engler concluded with the 
statement, “In spite of the complex prob- 
lems, STRAC is the most efficient force 
that the United States has ever had.” 


Underwater Ordnance Board 
Meets With Bureau of Naval 
Weapons To Review Problems 


Continuing its objective of assuring op- 
timum relationships with Defense agen- 
cies, the Executive Board of the Under 
water Ordnance Division met at the 
Bureau of Naval Weapons on January 
llth to consider possible changes to op- 
erating procedures and to review current 
problems. The Division chairman, Dr. 
G. R. Tatum, Vitro Laboratories, Silver 
Spring, Md., presided. 

It was concluded that basic working 
arrangements with both BuWeps and the 
3ureau of Ships were satisfactory ; how- 
ever, the need for stronger recognition of 
the work of BuShips in sonar and radar 
fields was recognized. Furthermore, recog- 
nition was given to the organizational 
problems of BuWeps which currently dic- 
tate a requirement for quick responses 
from the Division to the problems they 
have received. 

The importance of contributions made 
by consultants from field agencies such 
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Today’s SERGEANT ranks with the toughest 


duction at Sperry’s Salt Lake City facility 
. .. built and packaged for the roughest 
handling and environments. ..SERGEANT, 
when operational, will add formidably to 
our Nation’s arsenal of firepower. 


After some two-score highly successful 
test firings, the U. S. Army’s SERGEANT 
guided ballistic missile ranks with the 
toughest and most dependable “sergeants” 
of history. This “missile behind the man” 
with its great mobility and swift ability 
to concentrate massive firepower when 
and where needed, will provide powerful 
support to the modern Field Army. 
Developed by Jet Propulsion Labora- 
tory, under the direction of the Army 
Ordnance Missile Command and pro- 


duced and managed by Sperry Utah, this 
85-mile range inertially-guided surface- 
to-surface missile has met the most 
exacting design goals of the military. 
Solid-rocket propelled, it approaches 
conventional artillery in speed of em- 
placement and displacement. Its highly 
precise, inertial guidance system is com- 
pletely self-contained, requires no exter- 
nal control, is invulnerable to any known 
countermeasures. 

Now being geared for full scale pro- 


SPEAR 
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We invite your inquiry regarding the outstanding opportunities available with the Sperry-Sergeant missile team. 
; P 
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TI developed FM/FM transmitters and power supplies operated in “Ham" MERCURY 


spacecraft test. Tl will supply FM/FM systems for later MERCURY shots. 
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as the Mine Engineering Facility, York- 
town, was reviewed and their continuing 
participation was assured. On the other 
hand, the need for interassociation coordi- 
nation was pointed out and the Division 
agreed to attempt such cooperation with 
other associations to minimize demands 


on the time of Government personnel. 

Members attending included Rear Adm. 
A. G. Noble, U.S.N. (Ret. ), Vitro Corpo- 
America, Washington, D. C., 
Vice Adm. W. A. 


(Ret.), Schenectady, 


ration of 
chairman emeritus ; 
Kitts, 3rd, U.S.N. 
N. Y., deputy chairman; A. D. Anderson, 
Cook Electric Company, Morton Grove, 
Ill., chairman, Detection & Control Sec- 
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Please notify our Circulation Department as soon as possible 
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tion; T. E. Lynch, Clevite-Brush Devel- 
opment Company, Cleveland, Ohio, chair 
man, Underwater Missile Section; F. D. 
Peltier, Rydal, Pa.; R. W. Robbins, Du 
Kane Corporation, St. Charles, III. ; 
J. McW. Stone, DuKane Corporation, 
chairman, Mine Section; J. C. Kinsey, 
Vitro Laboratories, secretary. 

The Naval 
represented by Capts. W. C. Abhau, C. E. 
Healy, V. P. Healey, and R. C. Small- 
wood. National headquarters of A.O.A. 
was represented by Maj. Gen. E. P. 
Mechling, U.S.A.F. (Ret.), staff director 
for technical operations. 


Sureau of Weapons was 


ROS, 
e COL. LUCIAN B. MOODY, one of 


the elder statesmen of the Ordnance 
Corps of the Army and an authority on 
armament in several of its most impor- 
tant aspects, died on January 27, 1961, 
at Walter Hospital, Washington, 
D. C., after a He was a 
charter life member of the Ordnance As- 
sociation, having been one of the earliest 


Reed 


short illness. 


members to enroll in 1919. 

3orn in Huron, S. Dak., he was grad- 
uated from the United States Military 
Academy in 1904. He transferred to the 
Ordnance Department after meeting the 
stringent engineering tests of those days, 
having served a year in the Field Ar- 
tillery following graduation. He retired 
from active military service in 1942. 

Colonel Moody had several specialties 
to which his talents were devoted during 
his long Ordnance service. In the area 
of automotive equipment he attained 
prominence in the design and production 
of tanks, tractors, and trailers. He was 
similarly identified with the development 
and production of artillery ammunition, 
serving at most of the arsenals of the 
Ordnance Corps, the principal depots, 
and in the Office of the Chief of Ordnance 
at Washington. 

Prior to his retirement he was in com- 
mand of the Kingsbury Ordnance Plant, 
and was requested by the War Man- 
power Board to assist China in munitions 
manufacture there. Following the war he 
was requested by Gen. Chiang Kai-shek 
to serve as Ordnance Officer on his staff 
For this he was twice awarded the 
Cloud Banner by the Chinese Govern- 
ment. 

His decorations from the United States 
include the Distinguished Service Medal, 
Merit, and the Purple 
honored by the 


the Legion of 
Heart. He was also 


French Government. 


e PHILIP B. SHARPE, a life member 
of the Ordnance Association 
and a well-known writer on arms sub- 
jects, died at Emmitsburg, Md., January 
24, 1961. During World War II he 
served for a time as a member of the 


American 
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Necrology 

Historical Section of the Ordnance De- 
partment of the Army with the rank of 
captain. For many years his interest in 
the Association was widespread. 

His first book, published in 1934, was 
called “This 
was a reprint of a series of articles which 
Later 


Handloading Game” and 


appeared in Outdoors magazine. 
he became firearms editor of Street and 
Smith Publications. Subsequently he pub- 
lished two volumes which have been in 
great demand through 
“The Complete 
published in 


several editions. 
Guide to 
1937 and 
1938. 


These were 
Handloading” 
“The Rifle in America” in 

Following his service in the Ordnance 
Historical Section, Captain Sharpe was 
transferred to Europe in 1944. He be- 
came chief of the Small Arms Unit and 
was assigned to the study of enemy small 
with the Technical 


arms in connection 


Intelligence activities of the American 
Army in the European theater. 

He was a frequent contributor to mili- 
tary and arms publications, serving for 
a time as a contributing editor of the 
American Rifleman. In 1955 he 


lished Sharpe and Hart Associates, Inc., 


estab- 


importers of firearms and ammunition 


with headquarters in Emmitsburg. 
resident of 


e PAUL PIGOTT, a 


a life member of the Ameri- 
died at the 
Minn., in 


Seattle and 
can Ordnance Association, 
Mayo Clinic in 
January 1961. 

Mr. Pigott 


affairs, had served both as an official of 


Rochester, 


was active in Association 
the Puget Sound Post and as a national 


regional vice-president. He had _ been 
president of the Pacific Car & Foundry 
Company since 1934. He was also a di- 
rector of the Boeing Airplane Company, 
the Standard Oil Company of California, 
and the Seattle First National Bank. 

A Seattle University regent since 1951, 
Mr. Pigott named a knight com- 
mander in the Order of the Knights of 
St. Gregory by Pope Pius XII in 1958 


was 


for his active interest in the Seattle Uni- 
versity and for his work in the cause 


of Catholic education, 


JEFFERSON D. CHILDS, 
of the Sierra Ord- 
Calif., died at 
Hospital, 
December 30, 


e COL. 
commanding 
nance Depot, 
the Letterman San 
Francisco, Calif., 1960. 
Well-known in the Ordnance fraternity, 
Colonel Childs was a native of San An- 
tonio, Tex., and a graduate of the United 
States Military Academy at West Point 
in 1932 

Colonel Childs 
Infantry to the Ordnance Department in 
1938. After his first 


officer 
Herlong, 
General 


transferred from the 


ordnance tour at 


went to the 
Detachment 


Arsenal, N. J., he 
Ordnance Winter Proving 
in 1942. A year later, he proceeded to the 


Raritan 


Mediterranean and European theaters 


served until the end of the 
the 9th 


tour at 


where he 
Division. 

River 
command of the St 


war with 

After a 
Tex., he 
Louis Ordnance District where he served 
from 1947 until 1952. 

Colonel Childs completed the 
trollership course at Syracuse University 
in 1953 


business administration, prior to a 2-year 


Red Arsenal, 


assumed 


comp 


with the degree of master of 
tour as comptroller at Redstone Arsenal, 
Ala. 

In 1955, he again was assigned over 
time as comptroller of the 
Advisory 


seas, this 
Korean Military 
later was assigned to Aberdeen Proving 
Md., and in June 1959 


commander of 


Group. He 
Ground, began 
his final assignment as 


the Sierra Ordnance Depot. 

During his service, Colonel Childs was 
decorated with the Silver Star and Bronze 
Star Medals and the 
Guerre with Etoile de Vermeil, the last 


Charles 


French Croix de 
having been presented by Gen 
de Gaulle. 

Colonel Childs took a great interest in 
civic affairs wherever assigned. He first 
joined the American 
tion in 1941 and participated actively in 


Ordnance Associa- 


local meetings 
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RELIABILITY in depth, from 


RIMM" 


Scientific and engineering groups at Thiokol, func- 
tioning as part of the Army Ordnance team, have 
developed propulsion systems of total reliability for 
a wide range of military requirements. Motors for 
Lacrosse, and for the developmental Sergeant and 
Pershing, the modern field artillery—powerplants for 
the Nike Hercules and Nike Zeus, defenders against 
air borne and ballistic missile attack... these are 
products of the joint Army-Thiokol effort. Additional 
capabilities for Army’s advanced thinking are pro- 
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research through production 


REDSTON The most powerful single solid 

rocket booster ever fired in the free 
world—450,000 lbs. thrust—was developed for the Army’s 
Nike Zeus program at Thiokol’s Redstone Division. The 
motor is a product of research from propellant formation 
to scale-up and development of largest thrust rocket 
motor to-date. 


eee | 

LONGHORN ”" Production tec batende s of the most 
advanced nature are fe atured at 

Longhorn, to assure the military a steady flow of rocket 
motors of unvarying dependability. Through combined 
divisional efforts, Thiokol is producing reliable power 
plants for the key air defense and anti-missile missiles, the 
Army’s Nikes ... Hercules, now operational and guarding 
major population centers ...developmental Zeus, whose 
repeatedly successful Rd-D launchings underscore Thiokol 
capability to design and deliver rocket motors to meet 

every tactical requirement. 


vided by other Thiokol Divisions. Utah, for large engine production — RMD, for sophisticated 
liquid systems -- Elkton, for diversified special motors. 

Experiences gained through their development . . . basic laboratory research into high energy 
fuels and materials, new processing and evaluating 

methods, automatic production and quality control 

techniques, the most advanced and fluid research and Ex IOKOL 
manufacturing facilities...all have added immeasur- 

ably to the progress of Rocketry, U.S.A. All can be 

brought to bear in the most challenging future proj- Fiqror CHEMICAL CORPORATION. Bristol Pennsyivenia 
ects of the space age. Rocket Operations Center: Ogden, Utah 
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Helicopters for the Army 

The Army has ordered the first quan- 
tity production of the HC-1B Chinook 
helicopter, a.twin-turbine model capable 
of transporting 33 soldiers at a cruising 
speed of 130 knots. 

The Chinook, with a cargo capacity of 
three tons, loads through a rear cargo 
ramp. The ramp may be left partially or 
completely open or removed for flight. A 
30-foot-long cargo compartment with 6%- 
foot headroom allows for carrying large- 
size cargoes, such as Pershing missile 
system components and various sizes of 
Army vehicles. 

Instrumentation is provided for all- 
weather flight. The 51l-foot-long fuselage 
is 18 feet, 7 inches, at its highest point, 
with lift provided by two 3-bladed rotors 
with 59-foot diameters. 

The turbine 
atop the fuselage deliver 2,200-shaft horse 


twin engines mounted 


power each. Range is 100 nautical miles 
in radius, with a service ceiling of more 
than 18,900 feet. 


Flying Wind Tunnel 

A new use for the Navy airship as a 
“flying wind tunnel” has solved the frus- 
trating problem of testing models of verti- 
cal-rising and _ short-take-off-and-landing 
aircraft. As part of a long-range study of 
low-speed flight, it has been established 
that Navy 
be converted readily to accom- 


antisubmarine warfare air- 
ships can 
plish cheaply and efficiently what would 
otherwise require large, expensive wind 


tunnels. A program for operating the 


ZPG-2 


tunnel is 


large airship as a flying wind 
operating under the joint 


Naval Re- 
search and the Bureau of Naval Weapons. 


now 


sponsorship of the Office of 


Boost-Glide Simulator 

An F-100F test 
scientific swath around the 
that 


cutting a 
Aeronautical 


aircraft is 


Systems Division so future aero- 
space vehicles may someday land on con- 
Normally, an F-100I 
ind other present jet aircraft approach a 


with the 


ventional runwavs 


landing flat—almost parallel 
with Advanced 


fuel lack- 


ing the lifting power of modern aircraft, 


earth—and power on. 


vehicles, with limitations and 
will make steeper approaches to land with 
no power. 

With the alterations 
shops for the Flight 
Test Group, the modified F-100F is able 


ASD 


Engineering 


made in 


and 


822 


Le 


to simulate the landing approach of boost- 
What is learned from re- 
search with this aircraft eliminate 
the need for long runways for landing 
vehicles like Dyna-Soar and the X-15. 


glide vehicles 
may 


First step in modifying the aircraft at 
ASD was to remove the afterburner and 
drag chute and install a thrust reverser. 
A speed brake three times normal size 
then was built for the aircraft and varia- 
ble wing flaps with boundary-layer con- 
trol were installed. 

Other modifications to the F-100F in- 
cluded installation of a landing indicator 
to give information on height above 
ground and the speed at which an ap: 
proach is being made. 


X-Ray for Missiles 

The world’s most powerful linear ac- 
celerator for industrial radiographic ap- 
plications was installed recently in the 
Quality Evaluation Laboratory X-ray fa- 


cility at the U. S. Naval Ammunition 


First-stage Polaris missile section is 
readied for X-ray check (Navy photo). 


Depot, Concord, Calif. Shakedown tests 
have been completed, and the unit is now 
ready for production operations. 

Two 2-million-volt X-ray units are also 
employed for examining large rocket 


sections or engines. The new linear ac- 


celerator will reduce the time for exami- 
nation of these engines and the cost to a 
fraction of that previously required 

The radiation output from this 10-mil- 
lion-volt unit is equivalent to 70,000 curies 
of radium, which is approximately 70,000 
grams. X-ray pictures or radiographs can 
be made through six feet of solid propel- 
lant or fourteen inches of steel in a matter 
through large-diameter 


of minutes and 


seconds. The “linac” 


X-ray 


ings and hull sections for Polaris nuclear 


i : : 
rocket engines in 


will be employed to heavy cast- 


submarines and for over-all radiography 
of the Polaris, 
Minuteman, and Skybolt missiles. 


large rockets used for 


Solid-State Inverter 
A laboratory development expected to 
have important effect upon the application 
electric was 
Elec- 
and 


of new sources of power 
disclosed recently by the General 
designed 


first 


tric Company which has 
successfully tested the 
model yet announced of a high-capacity 
electronic con- 


working 


“solid-state” device for 
verting direct current to alternating cur- 
rent. 

It has no moving parts, other than two 
fans, and it does the work of a 60-horse- 
power motor-generator set which is al- 
most three times as heavy. With a rating 
inverter has ten 


of fifty kva. the new 


times the power-handling capacity of 


units of this type announced up to now 
Actual 
to a.c. 
trolled 
taneously and require no warm-up 


conversion of power from d.c. 


is accomplished by silicon con 
instan 


Con- 
from dc. to ac. by 


rectifiers which operate 


verting power 
electronic means is a totally different and 
vastly more difficult procedure than con- 


verting from a.c. to d.c. 


Nike Conversion Complete 
The conversion from guns to missiles 

for Army National 

batteries on 24-hour alert as part of the 


Guard antiaircraft 
Air Defense Command has 
been completed A total 
on site defending the country’s 
Ajax 
batteries in the continental United States 
and 6 Nike Hercules missile batteries in 
Hawaii 

The 76 Nike Ajax batteries are now on 
full-time alert in 14 northeastern, north- 
central, and West States. They 
are located in California, Connecticut, I1- 
Maryland, Michi- 
Jersey, Ohio, 


active Army 
of 8&2 hatteries 
are now 
major population areas—76 Nike 


Coast 


Massachusetts, 
gan, New New York 
Pennsylvania, Rhode Island, Washington, 
Wisce 

The Army 


approximately 


linois, 


msin, and Virginia 
National 


15,000 officers and men as- 


Guard now has 


signed to air-defense missile units, includ 
The full- 
equipment in 


ing 4,200 full-time technicians 
keep the 
constant readiness and are capable of fir- 


time personnel 
ing the missile against attacking aircraft 
Iditional The 


members of the unit are part-time civilian 


without a help remaining 


directly to 


soldiers who would report 
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THE NEW ALL-AMERICAN WEAPON 
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New Developments (Contd.) 





their missile sites in the event of an alert 

In addition to the 82 batteries on 24- 
hour alert, the Army National Guard has 
45 batteries in an Army training status. 
The bat- 
talions operating the full-time units and 
train on the equipment of their combat- 


units are elements of missile 


ready installations. 

New Computer Complex 
The first 

quisition system and computer complex 

(ADACC) in the United States has been 

installed at the Naval Propellant Plant, 

Head, Md., for the 


missile and 


on-line automatic data-ac- 


Indian purpose of 


speeding research develop- 


ment. This equipment was specially de- 
signed and modified to collect, monitor, 
and analyze data during the few seconds 
rocket-motor test firings are in progress 
as well as to solve scientific and statistical 
problems associated with rocket-motor 
development 

The new ADACC apparatus supplies a 
faster analysis of data from static test 
firings than was ever before possible. So 
function that in 
(a blink of the 


human eye is more than 300 milliseconds ) 


rapid does the system 


less than one millisecond 


generated by the 
to the 


after information is 


firing it has been recorded, sent 


computer, analyzed, and, if necessary, a 
signal can be returned to start remedial 
action in the testing area. Follow-up cal- 
culations which once took as many as one 
hundred man-hours are now completed in 


less than an hour. Thus performance of 


fuel mixtures or motors can be evalu- 


ated swiftly and improvements initiated 
before other units come off the produc- 


tion lines. 


Radiation Paint 
from the heat of nuclear 
Air Force planes by 


Protection 
blasts will be given 
a simple thing—paint. The special paint, 
polyurethane 
Air 


Command 


technically identified as a 
Research 
and (ARDC), 
will be sprayed on aircraft to protect them 
heat 
firing of the air-to- 


coating, developed by the 
Development 
from the tremendous generated by 
a nuclear blast or by 
surface missiles with which they may be 
armed 

It also will be sprayed on air-to-sur- 
face missiles themselves to protect them 
from possible thermal radiation 


Weightlessness Simulated 


Scientists at Chance Vought Corpora- 


tion have developed a pair of “airborne 
shoes” and a larger air-supported plat- 
form not unlike a floating chair to solve 
some of the problems of weightlessness a 
The de- 


vices are being used to study man’s reac- 


space crewman will encounter 


tions to his own motions when he has no 


friction to keep him in place and to de- 
velop tools and propulsion and stabiliza- 
tion devices needed in the topsy-turvy en- 
vironment of space. 

Although the “air-bearing” devices by 
no means duplicate the free-floating con- 
ditions of weightlessness, they do permit 
very free movement on a horizontal plane. 
Floating on a cushion of air fractions of 
an inch above a level surface, they dem- 
that the 
a resisting object—or even an abrupt arm 


onstrate slightest push against 


movement—is enough to put man in mo- 
tion and alter his center of gravity 
The platform consists of a square base 
on which is mounted a space vehicle-type 
seat. Supporting the platform are three 
flat circular disks. Air is blown through 
the disks under a pressure of about eighty 
pounds per square inch to form a “bear- 
ing” between the disks and the flooring 
surface. The air shoes are similar, except 
that each is little larger than a skate. In- 
dependent movement of the feet permits 
and enhances the 


additional freedom 


“space” effect. 


Coherent Light Radar 


Development of a “coherent light 
radar” was announced recently by Hughes 
Aircraft Company as the initial practical 


application of the laser, or optical maser, 


Light from laser transmitter, top, hits 
target, reflects back to the telescope. 
which the company first developed in 
July 1960. The new radar, called “Coli- 
detection and 


dar,” for coherent light 
ranging, employs the history-making “co- 
herent light” beam and will provide “the 
first practical long-range radar for use 
in outer space.” The device has the low- 
weight, low-power needs and small size 
required for a satellite in outer space. Es- 
sentially the device uses the laser’s nar- 
beam—instead of microwave 


row light 


signals used by conventional radar—to 


detect distant targets 


New Missile Heater 
\ special 150,000-Btu-per-hour heater 
has been developed by the Army for ex- 


tensive use in missile systems. The unit 


is compact, lightweight, and self-support 
ing, and can withstand rough handling and 
usage in the field. In comparison with 
commercial-type heaters, the new device 
is much smaller and lighter because of its 
higher speed and the high 
alloy metals used in the structure. 

The heater is independent of outside 


operating 


sources of power, being driven by a stand- 
ard military engine which develops from 
3 to 5.3 horsepower at a constant speed 
of 3,600 revolutions a minute. 

The gasoline engine, electric genera- 
tor, combustion air blower, air delivery 
fan, combustion chamber heat exchanger, 
fuel pumps, electrical instruments, and 
various other components are all 
tained in a metal housing 24 inches high, 
24 inches wide, and 36 inches long. Weight 
of the entire package is 300 pounds and 
is easily carried by four men. 


con- 


Typhon Weapon System 

Westinghouse Electric Corporation is 
now developing and producing weapon- 
direction equipment for the Typhon 
weapon system. 

The Typhon is a 
mated 
fleet operation 
the fleet 
greatly 
target-handling capacity, capable of in 
tercepting and knocking down both en 


completely auto- 


missile-firing system for global 
It is designed to provide 
defensive with 


accuracy, 


with a system 


extended range, and 


emy aircraft and missiles, and for long- 


range bombardment of surface targets 
The system incorporates a high data rate 
and high-power features far in excess of 
Typhon’s reaction time 


present designs 


will be measured in seconds. 


Mobile Radar Targets 

The Federal Aviation Agency and the 
United States Air Force have announced 
the introduction of mobile radar bomb 
scoring (RBS) equipment 
railroad cars for use in the Strategic Air 
Command's “Oil Burner” training oper- 
ations. “Oil Burner” is the code 
for SAC’s low-level radar navigation and 
bombing training operations. It has been 
in progress since November 1959 to pro- 
vide SAC all-weather 
tional training in new bombing 
niques. Operations are carried out against 
fixed targets over routes ap- 
proved by FAA at locations 
throughout the country. 

Strategic Air Command B-47, 
and B-58 bombers will make simulated 
bomb runs on the RBS site. Radar bomb 
scoring equipment, mounted on a railroad 
train parked at a railroad siding, will 
score the accuracy of the theoretical bomb 
drops made by SAC crews by means of 
radio and radar signals. 

SAC’s program, the use 
of fixed RBS sites will The 
“RBS Express,” designation for the mo- 


mounted on 


name 


aircrews opera- 


tech 


simulated 
various 


B-52, 


Under new 


continue. 
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Rocket motor casing (A) and the fuse-closure section (B) are cold- 
forged from a special Bridgeport alloy to withstand high full-thrust 
stresses, yet cut total rocket weight to 2.2 pounds! 


/ 


New M72 "Tank-Killer” uses super- 
strength Bridgeport Aluminum Cold Forgings! 


This U. S. Army rocket grenade and launcher weighs only a light 44% pounds that 
can be slung over any infantryman’s shoulder to replace a 20-pound bazooka. Spe- 
cially designed Bridgeport aluminum cold forgings used for the rocket motor and 
closure provide a combination of lightness and dependable strength that cuts the 
rocket missile weight itself to only 2.2 pounds while safely containing the stresses 
developed by the high energy solid fuel motor. The Bridgeport super alloy has an 
85,000 psi minimum tensile strength and an 80,000 minimum yield strength—one 
of the strongest aluminum alloys commercially available. 

Bridgeport worked closely with the prime-contractor, Hesse-Eastern of Everett, 
Mass., in designing aluminum precision cold forgings to meet exacting dimensional 
and performance specifications. Machining and assembly costs were cut to a mini- 
mum-—a vital requirement in this weapon which is as radically low in cost as it 
is in weight. 

The combination of strength, lightness and intricate shape is an excellent advan- 
tage of aluminum cold forgings. Bridgeport can tell you how new alloys and 
improved cold forging techniques can best fit into the design of weapons systems. 


BRIDGEPORT BRASS COMPANY 


BRIDGEPORT 2, CONNECTICUT 


xt 7 ’ . . ’ a i _ 
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The rocket is carried in its disposable launching tube which also serves as a shipping container. To fire, tube extension 
is pulled out. Aiming is through pop-up sights. 
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bile site, is being added to the program 
to inject more realism into training. SAC 
jet bomber crews will now be provided 
a wider range of unfamiliar targets and 
unfamiliar routes, elements which are now 
fixed-target concept 


missing under the 


This will be done by moving the RBS 
site to a new geographical location every 
forty-five days to simulate new and dif 
ferent target areas. With each relocation, 
“Oil 


on the “RBS Express” 


a new Burner” route, terminating 
site, will be im- 


plemented 


Improved Searchlight 

A new military searchlight developed 
Engineer Research and De- 
half the 
but has 


by the Army 


velopment Laboratories is size 


of the current model twice its 


range and intensity. Trailer-mounted, the 
new 30-inch general-purpose light will re 
place the present standard 60-inch truck- 
mounted unit 

The 
high 


new searchlight utilizes a very 


intensity liquid-cooled carbon-are 
mechanism in conjunction with a 30-inch 
parabolic reflector to produce 450 million 
with a beam 


peak-beam candlepower 


width of 3.25 degrees. It can be operated 
from the trailer or readily unloaded by 
two men and operated from the ground. 
The searchlight is towed by a jeep. 
Power for the light is furnished by a 
gasoline-engine- 
the out 
put of which is rectified to direct current 


lightweight, air-cooled 


driven, 400-cycle a.c. generator, 
by the use of silicon diodes. The genera- 
tor also is trailer-mounted and is towed 
by a 34-ton 4x4 truck 


Air-Conditioned Suit 


An air-conditioned suit that will keep 
the wearer comfortable in the bitter cold 
heat of 
the tropics by the 
U. S. Navy and Westinghouse Corpora 


of the Arctic and the extreme 


has been developed 


tion 


The suit was designed for high-heat 


conditions such as those encountered in 


ship engine rooms operating under bat- 


tle conditions with all ventilators closed 


but it also can be adapted to meet con- 


ditions of extreme cold by pressing a 
single switch. 

The suit itself weighs thirteen pounds, 
while the thermoelectric unit mounted on 
the back weighs forty-five pounds, com- 


The 


parts in the system are two small fans 


plete with batteries only moving 
which circulate the air around the wearer. 
Batteries permit the suit to operate freely 
for one hour. For longer use, the suit 
can be plugged intg a d.c. electrical out 
let. 

Heating or cooling of the suit is done 
thermo 


current through 


The 


by passing a 


electric couples. efficiency of the 


826 


thermoelectric systems is independent of 


their size, and they can be built in any 


desired capacity simply by putting to 
gether the required number of thermo- 
electric couples. 

Completely airtight, the suit is made of 
an insulated, aluminum-coated fabric. Air 
for breathing is supplied through a face 
mask suit 


helmet, where incoming air is 


side of the 
heated or 


connected to the 
cooled by a small heat exchanger 


Hydrostatic Transmission 
transmissions for mobile 


high 


Hydrostatic 
military applications requiring 
torque and nominal ground speeds have 
New York Air 
Brake Company. Ground-handling equip- 
ment, winches, fan drives, and high-pres- 


been developed by the 


Compact pump and motor are the heart 
of the hydrostatic transmission system. 


sure hydraulics requirements of off-road 


Ordnance vehicles fall within the trans- 
mission’s capabilities. 

The device consists of a variable-dis- 
placement axial piston pump coupled di- 
rectly to the vehicle’s engine and a fixed 
motor driving directly into the differential 
or wheels. Hose or tubing replaces drive- 
shafts, 


clutches. Wheel speed and direction are 


universals, gear changers, and 
determined by the pump’s variable cam, 
positioned by a single control lever. 
Advantages cited are: (1) Full torque 
at low engine speeds—even at idle; (2) 
Infinitely variable, stepless speed ratios; 
(3) Elimination of wear-prone drive-line 
components such as clutches, universals, 
(4) Serv- 


Sim- 


driveshafts, and gear changers ; 
ice brake eliminated; (5) 
plicity of operation; (6) 
smoother response to direction changes; 
with 


usage 
Faster yet 
(7) Capability to maneuver two 
“live” tracks. 

The 
range of 
sand, or rough terrain can be easily ne- 
because 
static 


extends the useful 


Soft 


transmission 


many vehicles. ground, 
does not 


broken 


wheel speed 


friction is 


gotiated 
increase when 


Satellite Detection Unit 

The Ist Aerospace Surveillance 
Control Squadron has been established by 
the Air Defense Command at Colorado 
Colo. This 


he manned by the Air Defense Command 


and 


Springs, new squadron will 


to serve under the operational control of 


the North American Air Defense Com 
mand and will have the mission of fur 
CINCNORAD detection, identi 


and tracking data of man-made 


nishing 
fication 
objects in space which are of potential 
or actual military concern 

\t the time, it 
that unclassified scientific orbital and tra 


same was announced 
jectory information on space vehicles pre 
viously published by the National Space 
Surveillance Control Center, ARDC, Bed 
ford, Mass., would be handled by the 
NASA Goddard Flight 
Greenbelt, Md. 


Space Center, 


Locking Compound 

The Aeronautical Standards Group has 
approved a sealant as a means of locking 
Made by 
Hartford, 
the material is a liquid which turns into a 
fitting 


friction-held parts. American 


Sealants Company of Conn 


solid when confined between clos« 


metal parts. The new ASG recommenda 


tion will be included in airborne electro 


MIL-E-5400 D_ and 
ground-test-equipment specification MII 
T-21200 

The material is a thermosetting anacro 


ics specification 


bic sealing compound which remains liq 
Cure 


action of 


uid as long as it is exposed to air 


is effected by the catalytic 


metal or ceramic surfaces and the exclu 


sion of oxygen. 


Electronic Safety Techniques 
Electronic checkout techniques, similar 


to those used in missile launchings, ar« 


being tested on Army aircraft to deter 
mine if the airplanes are safe for flight 


Known as Project Alarm, for auto 


matic light aircraft readiness monitor, 


the concept envisions the use of strategi- 
cally placed sensors to forecast electron 


ically the condition of various critical 


mechanical and structural components, 


thus saving valuable man-hours in car- 


rying out maintenance inspections on 
Army airplanes and helicopters 

At the present time, extensive mechani 
cal and visual checks are made on an 
aircraft before it is considered airworthy 


Use 


duce the inspection time to a 


of electronic monitoring could re- 
matter of 
minutes and, in addition, may conceivably 
remove some of the requirements for spe- 
cial skills on the part of inspection and 
maintenance personnel, A most important 
by-product of such a system would be 
the improved safety factor. 
Under the Alarm system, 
installed at critical points in the engine 


sensors art 


transmission, driveshaft, bearings, propel 
ler or rotor and at selected sites in the 
structure. These are connected to a cen 
tral control panel where the pilot or main- 
tenance personnel can literally tell at a 
status of the aircraft. The 
system incorporates self-testing circuitry 


glance the 


which makes it virtually foolproof. 


ORDNANCE 








— 












































































































































® Eastern Tool & Mfg. Co. is proud to 
be a member of the M-72 team. 

As a member of this team, 
Eastern Tool participated in the 
development and production 
engineering of this new lightweight 
weapon for the U.S. Army and is 
currently producing the metal parts 
assembly for the warheads, as well 
as a majority of the metal parts 

of the launcher and the launcher sling 
assembly. The illustrations on this 
page show many of these 

parts, which we are now supplying 
and are equipped to deliver 

on a large volume basis. 


© Eastern Tool, well known for the 
production of ordnance items, 
assisted in the development and 
manufactured the first models of the 
Army's 3.5 inch bazooka rockets, 
being the largest quantity producer of 
component parts for the 3.5 inch 
warhead during the Korean War. 


© Since its founding more than a 
half-century ago, Eastern Tool has 
been an important supplier of 

Wire Forms, Metal Stamping and 

) Deep-Drawing to industry. 





" _ BASTERN TOOL & MFG. CO. 
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Underwater assault transports are un- 
der serious consideration by the U. S 
Army Transportation Corps. Speed and 
concealment are major advantages of this 
concept. » 
are currentiy under way, but the Corps is 


conducting a number of feasibility studies 


pecific hardware programs 


for underwater capable of 


landing both 


transports 


carrying and troops and 
logistic supplies 

Concurrent with and a prime require- 
ment of this effort is the need to reduce 
the current storage factor of 
eighty cubic feet per ton of supplies. 

Development of such transports would 
carry with it challenging problems in the 


overseas 


off-loading of assault matériel. If you've 
contact U. S. 


Com 


any ideas in this area, 


Army Transportation Research 


mand, Fort Eustis, Va. 


The depth barrier of coming genera 
tions of deep-diving submarines is raising 
interesting problems of materials and 
structures, auxiliary machinery, and sys- 
tems concepts 

Already with the present generation of 
nuclear submarines, fatigue cracks have 
been detected in the hulls of some of the 
older vessels—due presumably to the facts 
(a) that surface-constructed hulls undergo 
their first 


dive with resulting residual stresses, and 


plastic deformation on deep 
(b) that modern high-speed submarines 
do a lot more up-and-down “flying” over 
a much greater depth (pressure) range 
than conventional boats. 

Another hull material problem arises 
from the fact that as pressure hulls are 
required to protect against greater and 
greater depths they tend to get thicker, 
and therefore heavier, until the buoyancy 
limit is reached. 

\ number of comprehensive research 
and development programs are under way 

including investigation of beryllium, 
titanium, and aluminum as potential hull 
materials, as well as efforts to hike the 
tensile strength of the HY series of hull 
steels to 250,000 p.s.i with 
the present 80,000 p.s.i.). 

Some of the problems associated with 


(compared 


these efforts: How do you heat-treat a 
cemplete welded hull? How do you weld 
thick high-tensile steel and then control 
residual 


cooling rate so as to prevent 


stresses? How do you accomplish com- 
plete homogeneity between weld and par- 


ent structure? 
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Additional research concerns properties 
and potentials of ultrahigh-purity mate- 
rials and the properties of metals in the 
plastic deformation region. 


Even with major break-throughs in 
deep-water pressure-hull materials, the 
depth will still be reached—Navy scien- 
tists feel—when much shipboard auxiliary 
mechanical and electrical equipment may 
have to be positioned outside the pressure 
hull. This will be necessary in order to 
reduce volume that enclosed 
within the pressure hull, thereby reduc- 
ing its weight. Such equipment will have 
to operate in sea water, or at best in oil, 
under the ambient pressure of the depth 


must be 


of operation. 

In this respect efforts are currently 
under way to design alternating-current 
electric motors which will operate re- 
liably for long periods of time in high- 
pressure sea water. As well as providing 
auxiliary facilities, these may also be 
used as the main element in the trans- 
mission of the main propulsion system 

The problem is (a) one of sealing the 
main driveshaft from deep-water pres- 


sure and (b) increasing the size of the 


main thrust bearing, as hydrostatic pres-_ 


sure on the end of the shaft increases with 
depth. The goal here is to eliminate the 
entire main propulsion shaft and position 
a repeater electric motor outside the pres- 
sure hull which would drive the propeller 


AtumiNaut will be built—Final ar- 


rangements have been made for the 
construction and deployment of an 18,000 
foot-depth, free-moving, underwater re- 
search craft. Reynolds Metals Company 
will finance construction, and Electric 
Boat Division, General Dynamics Cor- 
poration will build it. It will then be 
leased to Woods Hole Oceanographic In- 
stitute which will operate it under a pro- 
gram financed by the Office of Naval Re- 
search. 
Recent design changes include: In- 
hull thickness 16% 
decision to construct the hull of 


40-inch-long, 


creased from 6 to 
inches ; 
7-foot diameter, 
aluminum alloy cylinders instead of 80- 


forged 
hemicylinders as previously 
planned; further streamlining of the 
stern access hatch; replacement of the 


inch-long 


single swiveling propeller with twin pro 


pellers powered by two externally 


mounted power plants. These will be op- 


separate throttles to supply 
steering capabilities. 


erated by 


Meanwhile, the mesoscaphe—a free- 
moving research submersible with a depth 
capability of 36,000 feet—is being built 
under the direction of Jacques Piccard in 
Switzerland. This will utilize know-how 
gained in the construction of the bathy 
scaph TRIESTE. 


Remote manipulator arms built by Gen- 
eral Mills’ 
ing fitted to the Trieste to enable ob 


Mechanical Division are be 
jects on the ocean floor to be manipu 
lated and transferred into sample baskets 
The present plan is to equip the ALUMI- 
NAUT with similar devices. 


A small 4-man submarine has been de- 
veloped for use by the Navy’s under 
water demolition teams. Battery-powered, 
it is operated by frogmen who clear away 
obstacles in the advance of an amphibious 
assault. The device was demonstrated re- 
cently at Navy exercises at St. Thomas 
in the Virgin Islands. 


Details on Lulu, Navy’s latest atomic 
depth charge, have been released. They 
show that Lulu weighs one-third as much 
as and is smaller than Betty, which it 
replaces, and is much powerful 
The air-dropped bird is about 8 feet, 6 
inches long and about 18 inches in di- 
ameter. Lulu was developed and is being 
built by General Mills, Inc. 


more 


Shock and vibration requirements for 
submarine-mounted equipment are being 
stiffened up—and at the same time ra- 
tionalized. Details aren't available yet, 
but equipment in the future will have to 
withstand much more severe combat loads 
At the same time, however, specifications 
and required tests will be more realistic. 


Low-cost pressure test facilities for 
checking out underwater instrumentation 
have been successfully constructed from 
surplus 16-inch naval rifle shells by sci- 
at Massachusetts Institute of 
Technology and Woods Hole Oceano- 
graphic Institute. Pressures up to 20,000 
p.s.i. are possible. 


entists 


Floating launching pads for large space 
craft boosters (such as Saturn) are ex 
pected to get feasibility-study money in 
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The position of Harvey Aluminum in 
the defense program is unique. 


We are a fabricator of metal parts, 
e.g., the launcher inner tube for the 
M72 was made as an aluminum 
impact extrusion. 


We are in research and development, 
e.g., plasma flame deposition for 
re-entry units. 


We are a basic producer of metals, 
e.g., Zircaloy tubing for nuclear 
reactors. 


the M72 


CAPABILITIES, FROM RESEARCH THROUGH PRODUCTION 


One demonstration of this unique- 
ness is the U.S. Army’s Davy 
Crockett. For this tactical weapon, 
Harvey Aluminum designed and 
manufactured a prototype titanium 
gun barrel, designed and developed 
the prototype integral gun barrel 
and chamber, designed and devel- 
oped the lightweight tripod mount, 
made component ammunition parts, 
and performed evaluation tests. 


The total experience and capabilities 
of Harvey Aluminum can be applied 
to any defense assignment, from 
research through production. Harvey 
Aluminum, Torrance, California. 





HARVEY 


luminum 











May-June 1961 


the Davy Crockett 


A primary producer of quality aluminum in all alloys and sizes: 

Pig, ingot, billet, rod and bar, pipe, tube, hollow sections, press 
forgings, forging stock, hand forgings, impact extrusions, electrical 
bus bar, rigid conduit, structurals, special shapes, light and heavy 
press extrusions, screw machine and other aluminum products. 
Related products in titanium, zirconium and steel. 
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fiscal 1962, with funds appropriated for 
actual conversion of Navy's floating dry- 
docks probably coming in fiscal 1963— 
according to Vice Adm. J. T. 
Deputy Chief of Naval Operations for 
Research. 


Hayward, 


Simultaneously, Polaris submarines are 
being talked up in the Navy as ideal mo- 
bile launching bases for military satellites, 
satellites, and antiballistic- 
Stressed are the ballistic 


antisatellite 
missile missiles 
missile submarines’ mobility and security 
from detection. 


Notty, the porpoise, is the star per- 
former of a program now under way at 
the Naval Ordnance Test Station, China 
Lake, Calif. What NOTS scientists are 
trying te find out is the mechanism by 
which fish (which a porpoise isn’t) con- 
trol boundary-layer flow without cavita- 
tion during high-speed swimming and sud- 
Scientists want 


den maneuvering also 


to know how he communicates, echo 
ranges, and accomplishes such rapid ac- 
celeration. Similar studies are being con- 
ducted on salmon by the University of 


Washington. 


Nitrogen narcosis tests are being con- 
ducted at the Naval Weapons Plant, 
Washington, D. C., in order to determine 
the limits of human mental capabilities at 
great depths. So far, researchers have de- 
that a 
formance can be expected for a period of 
10 minutes at a depth, of 450 feet (200 


p.s.i) breathing normal air. 


termined reasonably good per- 


A hydrographic buoy with a signal 
range of fifteen miles and a battery life 
of up to thirty hours has been developed 
by Hastings Raydist, Inc. The system is 
completely transistorized and was devel- 
oped for salvage and hydrographic pur- 
poses. It employs heterodyne phase com- 
parisons to supply range automatically, 
while seeker ships or aircraft get a bear- 


ing with homing equipment. 


piloting 
demon- 


A contact analog television 


system has been successfully 


strated on board a nuclear submarine. 
The system provides the submarine’s pilot 
with a direct-vision view as though he 
were looking through a window in the 
bow of the ship screened by a grid-—thus 
giving the impression of driving down a 
When the skipper 


wants to change course either vertically 


highway submarine 
or horizontally, his orders are presented 
to the pilot in terms of a shift in the ap- 
parent position of the “highway.” The 
helmsman then simply corrects to bring 
with the center 


the submarine in line 


line of the “highway.” 


830 


White House policy of greater empha- 
sis on conventional weapons for fighting 
“small wars” should not be overlooked in 


its potential impact on antisubmarine- 
warfare spending. Small wars fought with 
will require con- 


conventional weapons 


ventional logistical supply. Much may be 
supplied by air but far and away the 
great bulk will continue to be supplied 
by ocean surface transportation with all 
its vulnerability to submarine attack. All 
the conventional weapons in the world 
are no good unless they can be delivered 


in quantity to the site of action. 


Lead zirconate-lead titanate piezoelec- 
tric elements will be manufactured by 
Acoustica Associates, Inc., under a li- 
cense granted by Clevite Corporation. 


High-speed underwater shapes will be 
studied by Boeing Airplane Company in 
a specially designed boat powered by a 
J33 turbojet engine. The craft will 
have twin hulls with a large unobstructed 
area in between where test shapes will be 
Joat will feature planing skis to 
twin 


hung. 
minimize drag and fishtailing and 
rudders which can be spread-eagled as 
brakes. The 38-foot being built 
by Blanchard Boat Company of Seattle, 


Wash. 


craft is 


A smaller, better, high-precision iner- 
tial gyro has been developed by Minne- 
apolis-Honeywell Regulator Company for 
SINS Navigation 
System) 
fort to improve the accuracy of the Po- 
laris missile system and to reduce weight 


(Submarine Inertial 
another step in the current ef- 


and volume of submarineborne equipment. 


A major trend in the design of sub- 
marine electronics equipment with which 


every current and potential manufacturer 


should be familiar is transistorization. 
This will be the main difference between 
Mark 80 and the upcoming 


system. 


the current 
Mark &4 


and 


Polaris fire-control 
Space weight, again, are primary 


considerations. 


The use of surplus torpedoes as mine 
payloads is a proposal currently under 
study by the Navy. The idea is that the 
effective range of nonnuclear mines could 
many thousands of 


thus be extended 


yards. Conventional detection systems 
now employed in mines would have their 
range extended and, detecting a 
target, instead of simply blowing up in 
place would launch homing torpedoes 
This would seem to raise the possibility 


of the need for an underwater IFF (Iden- 


upon 


tification Friend or Foe—developed in 
World War IT as a coded radar answering 
device for U. S. aircraft) to prevent 


such mines from sinking friendly ships. 


From Davy Jones’ Locker 


Problem in Materials: The Navy Bu- 
reau of Ships wants a universal rubber- 
like compound with the resilient proper- 
ties of neoprene but which is inert to the 
action of tricresyl phosphate and other 
hydraulic oils, oxidizers, ketones, and 
aromatic gasolines. Problems arise from 
increasing use of flameproof hydraulic 
oils, exotic fuels, and ketones. The ma- 
terial would be used in shock and vibra- 
tion mounts. 

Problem in Resins: BuShips wants an 
easily regenerative ion-exchange resin 
capable of removing oxygen from 12,000 
gallons of make-up feed water per day 
while utilizing a maximum resin volume 
of five cubic feet or less. Need is for 
treatment of primary coolant water. Com- 
plete oxygen removal without any efflu- 
ent stream contamination is required. 

Problem in Torpedo Test: The Bureau 
of Naval Weapons (BuWeps) 
rugged, multiple-channel recorder for use 
within test-fired torpedoes. Requirement 


is for a 25-channel capability with the 


needs a 


data in permanent record form with ready 
accessibility for automatic processing. Cur- 
rently these kind of data are taken on 
film and must be processed photographi 
cally. This delay often holds up the next 
test shot, conditions of which may be con- 
tingent upon results of the earlier shot 
The system should be capable of oscillo- 
graphic monitoring. 

Problem in Switching: BuWeps is 
looking for a long-life replacement for 
the conventional squib and relay. This 
switching device should be a low-energy 
(5,000 ergs maximum) 
capable of at least 100 reliable operations 
3uWeps complains that relay reliability 


system and be 


in severe environments is poor and that 
though squibs have a fair reliability (95 
per cent) they can only be operated once. 
BuWeps 
proach to switching techniques. 

Problem in Velocity 
The Navy Bureau of Ships seeks an ex 
tremely accurate system for measuring 


suggests an entirely new ap- 


Measurement: 


the speed of submerged craft with respect 
to the ocean bettom at speeds of one to 
two knots. Need is for measurement of 
ground speed as against speed through 
the water. Object: Greater navigation ac- 
curacy for missile-firing submarines. The 
problem is complicated by the unpredic 
table and great range of keel-to-bottom 
distances. System must be usable any- 
where in the world’s oceans. 

Problem in Power: BuWeps wants a 
heat-to-electricity power-conversion sys- 
tem with an efficiency of 5,000 watt-hours 
weight. Systems 
available now have conversion efficiencies 


per pound of device 
on the order of 5 to 10 per cent. BuWeps 
wants to do better. Object is to find a 
serviceable method of utilizing surplus 
heat from main propulsion systems. 
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11 OUNCES OF LAMTEX 
1,500 psi PROBLEM 


In the development of the U. S. Army's new lightweight 





M-72 Rocket Grenade Launcher, design and choice 
of material for its main outer tube received particular 
emphasis in view of the 

demanding 
requirements 
involved, 
Because the 
housing comes 
into direct 
contact with the ¢ 

burning rocket-powered 

grenade, 

strength was 

a major factor. 

For maximum utility 

as a portable, 

highly mobile weapon, weight 

was considered vitally 

important. To meet both 

requirements, the Hesse-Eastern 

Division of Flightex Fabrics, Inc., the weapon system's 
prime contractor, assigned the problem to Lamtex. 

The solution was ‘‘Hystran,’’ Lamtex’s filament-wound 
fiberglass reinforced plastic. The result was a 

main outer housing 2 feet long, with a 2% inch 


diameter and .047 inch wall thickness, weighing only 


11 ounces, and strong enough to withstand 


1,500 psi pressure! And the use of Lamtex's ‘“‘Hystran" 
resulted in a significant cost saving, compared to 


other materials. 


* - 
—_ LANMTE Ss 
j 


LAMTEX INDUSTRIES, INC. 
FARMINGDALE, L. |., NEW YORK 


Advancing the state-of-the-art in highest quality rein- 
forced plastics, while serving the needs of industry 
and the Military. 


FILAMENT WINDING + LAMINATING + MOLDING 


HIGH PRESSURE VESSELS 
ROCKET MOTOR CASES 
MISSILE NOSE CONES 

RADOMES 
ROCKET NOZZLES & IGNITERS 
INSULATING LINERS 
HEAVY DUTY TUBING 
CORROSION-PROOF PIPING 
HIGH VOLTAGE INSULATORS 
UNDERSEA VEHICLES 





SPACE ARMAMENT 





Nimbus Weather Satellite 


The National Aeronautics 
Administration has selected General Elec- 


and Space 
tric Company's Missile and Space Ve- 
hicle Department, Philadelphia, Pa., for 
contract negotiations for construction of 
the spacecraft and integration of sub- 
systems of the first two Nimbus meteor- 
ological satellites. 

Nimbus is the second project in 
NASA’s long-range research and devel- 
opment program to explore the problems 
and technology of a global weather- 
analysis system. The first extensive me- 
teorological satellite effort, Tiros, yielded 
more than 35,000 pictures of the earth’s 
clouds and much new radiation data. 
The Nimbus spacecraft will differ from 

First, it will be 
television 


two 
oriented so that the 
will look down at the earth at all times; 
and, secondly, it will be launched into a 
polar orbit, permitting the cameras to 
photograph the entire globe in each 24- 


Tiros in aspects. 


cameras 


hour period. 

\ Thor-Agena B vehicle will launch 
the first Nimbus from the Pacific Mis- 
sile Range during 1962 circular 
orbit about 600 above the earth. 
The Spacecraft, weighing approximately 
650 pounds will contain as many as 6 


into a 


miles 


television cameras to photograph the 
clouds covering the earth. These cameras 
are improved versions of the models 
flown in the Tiros satellites. Nimbus also 
will carry equipment for a number of in- 
frared radiation measurements similar 
but also superior to those in Tiros II. 

Two large paddles of solar cells will 
into electrical 


instru- 


convert the sun’s energy 


power to the satellite’s 


mentation and supply power to storage 


operate 


batteries. 


Cloud-cover pictures and other data 


stored in the satellite will be played back 
primary data- 


Alaska. 


from the 
Fairbanks, 


by command 
acquisition site at 


LOFTI Satellite Results 


3efore burning up in the atmosphere 
after a short life of some six weeks, the 
U. S. Naval Laboratory’s 
LOFTI (low-frequency transionospheric) 
satellite opened a field of 
scientific investigation that may lead to 


Research 


whole new 


remarkable advances in military com- 


munications and space-vehicle navigation. 


ty receiving VLF (very low fre- 


quency) radio signals from a ground 


station, the Navy satellite provided sci- 


832 


ence with its first data on the degree of 
VLF penetration into and through the 
ionosphere. From the data telemetered 
back to earth from the satellite, Naval 
Research Laboratory scientists have been 
able to confirm their belief that the 
ionosphere is not nearly as opaque at 
these frequencies as generally assumed 
that VLF pass 
through the ionosphere exo- 
sphere with relatively little attenuation. 

It has thus been definitely demon- 
strated that while the ionosphere reflects 
VLF radio waves back to earth to a 
large degree, it also permits very sub- 
penetration of VLF waves to 


and radio waves do 


into the 


stantial 
outer space. 

The information derived from the 
NRL satellite points, among other uses, 
to the possible use of transionospheric 
VLF radio waves emanating from ground 
stations as navigational aids to manned 
or unmanned space vehicles and the pos- 
communicating with sub- 
merged submarines by means of com- 


sibility of 


munication satellites. 

The data from the satellite also indi- 
cates that unlike higher frequency radio 
waves, which travel through the iono- 
sphere at essentially the speed of light 
in free space, the velocity of the VLF 
waves is dependent on the geometry of 
the signal path and _ local 
conditions and is a fraction of the speed 


ionospheric 
of light. 


Space Engines Studied 

NASA is planning to investigate the 
feasibility of a magnetohydrodynamic 
(MHD) electric engine which may some 
day be launched on space missions. 

This MHD propulsion engine is a -de- 
vice in which an conducting 
gas is heated to high temperatures by 


electrical 


microwave electrical discharge. The hot 
gas breaks down into a plasma (small 
molecular parts—atoms, ions, and elec- 
trons) which is accelerated through a 
flow chamber by a magnetic field and 
ejected at high velocity from an exhaust 
nozzle. 

An MHD engine has too little thrust 
to lift a space vehicle off the ground. 
However, where gravity forces are very 
small, as in outer such engines 
have enough force to propel a spacecraft 
to its destination. 

Another space engine under study is 
the thermal arc-jet rocket. It lacks great 
thrust but has a low rate of fuel con- 


space, 


sumption which could make a long trip 
with heavy experiments possible after 
the mission is boosted into space where 
the gravity ferce is very small, 

One mission for which the arc-jet en- 
gine is now believed capable is to spiral 
a spacecraft gradually into a “ 
position above the earth and to maintain 
it there. 
tric power also could be used to operate 


a TV station aboard the spacecraft. 


stationary” 


It is believed that nuclear elec- 


Military Space Policies 

The Department of Defense recently 
announced policies and assignments of re- 
sponsibilities for development of military 
space systems covering research, develop 
ment, test, and engineering of satellites, 
antisatellites, space probes, and support- 
for all of the 
Department of Defense. These are set 
forth in a Department of Defense 
Ditective, No. 5160.32. 

Under the new directive, each of the 
authorized to 


ing systems components 


new 


military services is con- 
duct preliminary research to develop new 
ways of using space technology to per- 
form its assigned function within limita- 
tions to be fixed by the Director of De- 
When 


these studies result in proposals for re- 


fense Research and Engineering 
development projects, the 
submit the pro- 
Defense Re- 
search and Engineering who will recom- 


search and 
will 


Director of 


military services 


posals to the 


mend to the Secretary of Defense those 


proposals which he believes should be 
developed. 

Upon approval of the project by the 
Secretary of Defense, the management of 
further research and development of the 
project will become the responsibility of 
the Department of the Air Force unless, 
in the opinion of the Secretary or the 
Deputy Secretary of Defense, unusual 
circumstances justify assignment of the 
particular project to another service. The 
directive does not affect space research and 


development assignments previously made. 


Radio To Venus 

First success in a two-month experiment 
using radio signals to unveil some of the 
mysteries of the planet Venus was made 
known recently by the National Aero- 
nautics and Space Administration when 
it was announced that clear radio signals 
had reflected back to 
Venus in a 70-million-mile round trip of 


(Conttl. on p. 834) 


been earth from 


about 6% minutes. 
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Surefire 5/a device 
for the Army's new 
“wonder weapon” 


another achievement of 
ZENITH R & D/ 


Zenith’s veteran special products team 
production-engineered this low-cost, 
high-reliability safety /arming device 
in the R&D stage, working with the 

Systems Development Team 

—shaved years off the delivery date! 


Objective: super-quick, time-integrated $/A device for new 
442 |b. anti-tank weapon. Critical safety/arming 
characteristics must be maintained despite wide 
variations in firing conditions. 


Solution: give the job to Zenith. Zenith has the broad R&D 
talent and background in exotic $/A devices, V.T. 
fuzes — and fuzes for 20mm. rapid fire weapons, rifle 
grenades, mortars, anti-tank rockets, high velocity anti- 
tank rounds, high velocity bombs and guided missiles 
—necessary for assignments like the M-72. 


Action: use Zenith R&D capability for your development prob- 
lems. Send specifications and special requirements to 
Scott B. Morency, Contracts Division, ZENITH RADIO 
CORPORATION, 6001 W. Dickens Avenue, Chicago 
39, Illinois. 


Arming America’s firepower in: 


es Ne 










pe’. : ve e fe ' “ : supersonic warfare anti-tank weapons mortars 
ede pL aa arm ~~ 


(Ze | Zenith Radio Corporation 

Creative research and development annes Cape 

7 fa Central Electronics Incorporated 

or in space age electronics Zenith Radio Research Corporation 


The Rauland Corporation 


Chee sorta 


Illustrated are telescope VPI containers used by 
Cleveland Rock Drill plant, LeRoi Division, Westing- 
house Air Brake Co., with spare parts they protect. | 


f 


—a 


Are you having trouble protecting precision parts 


from RUST and CORROSION? 


The answer may be Cleveland Containers with liners treated with VPI 
... Vapor Phase Inhibitor... which are both economical and highly 


effective against corrosion. 


Use of VPI containers also have three extra money-saving advantages: 


7. Eliminate the need of heavy protective oils or greases. 


2. Parts are clean and ready when removed from the 
VPI container. 


3. No loss of the rust-preventing VPI factor when parts 
are removed or replaced. 


Constructed of quality fibreboard with metal ends, the 2-piece con- 
tainers, shown above, are made in a wide range of diameters and 
lengths to “fit” a specific part or product. VPI containers can be 


labeled with preprinted wrappers, direct printing, or plain color wraps. 


detailed information about these containers, write our nearest plant. 


THE 


CLEVELAND CONTAINER 


COMPANY Sales Offices: 


6201 BARBERTON AVE. + CLEVELAND 2, OHIO y,\in tun 
Rochester, W. Y. 
Chicago ALL-FIBRE CANS - COMBINATION METAL AND PAPER CANS west Hartford, 
nny SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES -_ 


Los Angeles ° 
i 
Plymouth, Wis. CLEVELAND CONTAINER CANADA, LIMITED caoeee 


Jamesburg, N. J. Division 
Fair Lawn, N.J, Plants & Sales Offices: Toronto & Prescott, Ont, - Sales Office: Montreal at Cleveland 


Plants and 
Sales Offices: 
Cleveland 
Detroit 
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The transmission was accomplished at 
the Jet Propulsion Laboratory Goldstone 
Tracking Station, fifty miles north of 
Barstow, Calif., in the Mojave Desert. 

Other experiments have bounced sig- 
nals off Venus, but this 1s the first time 
such signals have been immediately de- 
tectable without elaborate analysis and 
processing. 

The objectives of the two-month ex- 
periment are to: Determine whether 
Venus spins on its axis and the rotation 
speed; determine the orientation of the 
planet’s spin axis; investigate the 
nature of the surface of Venus as de- 
termined by its reflectivity; and further 
define the measuring stick of the uni- 
verse, the approximate 93-million-mile 
astronomical unit. The exact length of 
the unit, the mean distance from the 
earth to the sun, has not been defined to 
within about 10,000 miles. 


Satellite Ground Stations 


A cooperative program for the trans- 
atlantic testing of experimental commu- 
nication satellites provided and launched 
by the National Aeronautics and Space 
\dministration has been announced jointly 
by agencies of the United States, England, 
and France. 

The British General Post Office and 
the French Center for Telecommunica- 
Studies have agreed to provide 
ground stations in Europe for transmis- 
sion of multichannel telephone, telegraph, 
and television signals using satellites to 
be launched by NASA during 1962 and 
1963 in Projects Relay and Rebound. 

The stations will be equipped with ad- 
vanced radio facilities having extremely 
accurate tracking and antenna-pointing 
qualities and capable of conducting tests 
with active and passive satellites at high 
frequencies and low power. Surveys cur- 
rently are being made to determine their 
locations. 

Project Relay, NASA’s low-altitude 
active repeater satellite programmed to 
be launched in 1962, will weigh less than 
100 pounds. The spacecraft will contain 
instruments to detect radiation damage 
and other environmental effects on critical 
components as well as communication ex- 


tions 


periments. 

Project Rebound is a follow-on of 
NASA's first passive reflector communi- 
cation satellite program, Echo. It pro- 
poses to place several rigidized inflated 
spheres in orbit by using a single launch 
vehicle. The first launch to orbit three 
spheres is programmed during 1963. 

Relay and Rebound are research and 
development projects to demonstrate the 
feasibility of basic concepts and techno- 
logical approaches and to evaluate various 
systems to be employed in communica- 
tions satellites. 
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MATERIALS PROGRESS 


George S. Brady 





New Copper Process.—Construction of 
a new plant to produce 99.95-per cent pure 
copper directly from ores entirely by 
chemical processing, without the conven- 
tional smelting and refining, accents a 
revolution in metallurgy that has been 
going on for more than a decade and is 
now coming to commercial fruition with 
the old-line common metals. 

Except in refinements, 
processes, and introduction of new equip- 
ment, metallurgy, or the art of separating 
metals from their not, until 
recently, changed in format in centuries. 
As often occurs with revolutionary 
changes, the new all-chemical 
have not been originating with the old 
established industry, but have been in- 
troduced largely by “outsiders.” 

The work being done on the old-line 
metals is really the outgrowth of research 
done on the newer rare metals, accom- 
plished largely by the chemical industry 
and its equipment manufacturers. 

The new copper plant is being erected 
in the Philippines, but the entire design 
and development is in the hands of two 
American companies, Foster Wheeler 
Corporation and E. W. Bliss Company. 
The ore to be used at first will be high- 
grade, but all-chemical processing lends 
itself to the utilization of extremely low- 
content ores. For example, the New 
Mexico ore employed by the Phillips Pe- 
Company to obtain uranium 
only 0.24 per cent uranium 


bettering of 


ores, has 


methods 


troleum 
averages 
oxide. 
The only old operation retained in the 
new plant is the concentration of the ore 
by conventional crushing and flotation, 
which is really a preplant mining opera- 
tion. Some partially chemical processes 
have been used by the metallurgical in- 
dustry. As an illustration, the Kennecott 
Copper Corporation, in extracting molyb- 
denum from its uses chemicals to 
produce soluble sulphates and then uses 
ion exchange and solvent extraction to 
get the oxide and finally the metal. But 
it first uses metallurgical roasting of the 
ore concentrate to remove the sulphur. 


ore, 





Colonel Brady is a consulting engineer, 
author, and editor, Washington, D. C. 
He is a well-known authority in the 
field of and his “Materials 
Handbook” is a recognised source of in- 
formation on the subject. 
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All-chemical ore processing is yet in 
its infancy, and costs for very low grade 
ores are still high. But all-chemical ex- 
traction offers big attractions for the fu- 
ture. It is said that a chemist “can extract 
anything from anything,” and thus—since 
most common-metal ores also contain 
small quantities of other metals, some- 
times as many as a dozen other metals— 
the chemical process can extract all the 
residual metals. 

Chemical processing is economical in 
labor, and it is easier to control quality. 
Once a process has been worked out by 
research, the plant consists of a series of 
closed tanks, vessels, and piping through 
which the ore moves in solution, and the 
labor requirements consist largely in 
watching gauges and making adjustments. 

Finally, chemical plants usually can be 
made in smaller economical units, thus 
making it possible in the future to utilize 
profitably the vast number of small ore 
deposits that occur in various parts of the 
country. These deposits often have very 
rich ores but in such small quantities that 
it is not profitable to develop them by 
metallurgical methods. 

But the big, large-scale producers have 
been active in technology. For some time, 
Alcoa has been extracting the thallium 
metal occurs in amounts 
in the aluminum ore. Aluminium, Ltd., 
is erecting a plant at Arvida, Quebec, to 
directly from 


which minute 


produce alumnium metal 
bauxite by a continuous chemical method. 

International Nickel Company is build- 
ing a plant in Ontario to reclaim from the 
pyrrhotite nickel ore the iron which has 
heretofore been a nuisance. After remov- 
ing the nickel and the sulphur, the resi- 
due is reduced to a magnetite powder 
and made into pellets which are ad- 
mirably adapted for steel production. A 
short ton of ore yields 1,500 pounds of 
68 per cent iron pellets. 

In the copper industry, concentrating 
methods have been improved, and calcin- 
ing has been adopted in order to use limey 
ores. Oxygen is now being used in roast- 
ing and smelting. Poling is being super- 
seded by the employment of a gas stream. 
At Kennecott’s Utah 
plant, the preroasting process is being 
converted to direct smelting. Metallurgi- 


Copper Division 


cal processing is likely to remain into the 
indefinite future as the most economical 
method for large-scale operation 

But one example will illustrate how 
the large metallurgical operators are di- 


versifying, and especially developing the 
residual Chase 
Brass & Copper Company has now estab- 


rarer metals in the ores 
lished a Rhenium Division, after develop- 
ing the manufacture of rhenium rod, wire, 
and strip for more than a year. 

The metal 
parent company, Kennecott Copper Cor- 
poration, as a by-product of the roasting 


rhenium comes from the 


of molybdenum ore, and is obtained as a 
dense, silvery powder which Chase works 
into wrought forms. Rhenium metal has 
a high melting point, 5,756 degrees Fahr- 
enheit, with good electrical and mechani- 
cal properties. Thermocouples of rhenium 
versus tungsten are used for temperature 
measurements and control up to 2,800 de- 
grees centigrade. Rhenium electrical con- 
tacts give very long service life. 


Thermoelectric Materials.—The Atomic 
Energy Commission is searching for ef- 
ficient thermoelectric converters of small 
\ 5-watt converter 
weigh 


size and low weight. 
operating with strontium will 
about half a ton, but an AEC research 
contract with Royal Research Corpora- 
tion and Westinghouse, using cesium 137, 
gives promise of a unit that will deliver 
the same energy with a unit weight of 
not more than 300 pounds, in a space of 
about 1 cubic foot, and be able to operate 
continuously for 10 years. The compact 
units are wanted for remote military and 


weather stations. 


Size and Weight Reduction.—-By the 
Radio Corporation of 


America has been able to reduce drasti- 


use of tantalum, 
cally the size and weight of capacitors, as 
compared with other 
metals. In this connection it is useful to 
note that the old cliché, “War is waste,” 
is not true for our defense research pro- 


those made with 


gram, since the results of the materials 
and components research are used imme- 
diately to improve commercial civilian 
products which could otherwise not afford 
the research and development expense for 
so rapid an advance in technology 
The cartridge for 
powered turbojet aircraft, built by the 
Electric 
Force and AEC development contracts, is 
reported to weigh only thirteen pounds 


nuclear nuclear- 


General Company under Air 


and is expected to replace heavy loads 
of jet fuel 19 fuel elements 
composed of 150 cartridges of 93 per cent 
of nickel- 
chromium alloy, encased in a beryllium 


It contains 


uranium dioxide in a matrix 
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reflector. Hydrated zirconium is the mod- 
erator. The high heat of the uranium 
fission causes the surrounding air to ex- 
pand and rush out of the engine to add 
thrust to the plane. 


Signaling Material—A new photo- 
emission coating material that can be 
used for operating temperatures above 
140 degrees Fahrenheit has been devel- 
oped by the Westinghouse Electric Cor- 
poration under a research and develop- 
ment contract with the Navy Bureau of 
Ships for signaling equipment. The coat- 
ing is a compound of antimony, potas- 
sium, and sodium, and the thin films on 
glass are transparent. The radiant energy 
of light striking the coating is converted 
into electrical energy by the release of 
electrons. Previous coatings used have 
tended to have low operating life and to 
be destroyed by elevated temperatures. 


Low-Temperature Coating.—The Na- 
tional Bureau of Standards has developed 
a new type of ceramic coating that can 
be bonded to metals at relatively low tem- 
400 degrees Fahrenheit. The 
process consists in using a monoaluminum 
phosphate as the bonding agent for the 
ceramic oxides. Very thin coatings give 
protection and have good thermal shock 


peratures 


resistance. Conventional ceramic coatings 
for low-temperature application usually 
contain high proportions of lead, making 
them undesirable for many uses. 

For mechanical parts subject to ex- 
tremes of wear erosion, such as in ore- 
handling equipment, or to extremes of 
chemical erosion, such as processing 
equipment operating with corrosive chemi- 
cals at high temperatures, the Carborun- 
dum Company's research engineers have 
been pointing out that pressed, cast, or 
extruded parts of the new impermeable 
silicon carbide can replace costly high 
alloys, and in their research, they have 
been subjecting the silicon-carbide parts 
to “punishing” comparative tests. 

The formed parts are given a high- 
temperature treatment to produce the 
dense, self-bonding structure, and the 
rough crystalline surface is smoothed by 
abrasive polishing. The extremely hard 
“KT silicon carbide” has increased the 
life of sleeve tubes for ore crushers as 
much as 2,000 per cent, compared with 
those made with high alloys. 

The material is resistant to oxidation 
in air at 1,000 degrees centigrade, and 
gives good resistance to wet chlorine at 
600 degrees centigrade and to fused 
sodium chloride salt at 900 degrees centi- 
grade. It has been successfully tested for 
a missile nose cone at a temperature of 
1,900 degrees centigrade. 


Focusing eyepiece for convenience of user. 


For the ultimate 


in precision viewing of 
intricate, hard-to-reach areas... 


A.C.M.I. Fiber Optic 


NN 


Titanium Usage.—Eighty-five per cent 
of the 10 million pounds of titanium metal 
produced last year went into military 
uses, and about 13 per cent of the total 
was used in commercial aircraft, accord- 
ing to figures compiled by the Titanium 
Corporation of America. The remaining 
2 per cent went chiefly into chemical 
equipment. 

Although the price of the wrought 
metal and alloys has dropped 40 per cent 
in the past 5 years to an average of 
slightly less than $7 a pound, cost still 
appears to be the ruling factor prevent- 
ing its use in consumer products. 

Titanium Corporation has a new proc- 
ess, called Impel casting, which produces 
titanium castings at about half the pre- 
vious casting costs if ordered in lots suffi- 
ciently large to pay for the mold, say 
twenty-five. The mild-steel molds used 
will last for one hundred castings. Regu- 
lar casting is usually in one-shot graphite 
molds. 


New Chromium Plate.—The Alloy Sur- 
faces Company, Wilmington, Del., has a 
new diffusion process for chromium-coat- 
ing steel to give a controlled amount of 
chromium on the surface as a true ad- 
herent alloy and not a plate. The process 
is called Alphatizing. Low-carbon steels 
are capable of receiving the greatest 

(Continued on p. 840) 


F OR visualization in inaccessible curved areas 
where a flexible instrument capable of adapting 
itself to irregular contours is required. 


Fiber Optic Borescopes are equipped with 
focusing eyepiece and fixed or movable objec- 
tive as required. Illumination can be provided 
by a flexible fiber optic light carrier with an 


external light source or an annular fiber optic 


light carrier attached to the image carrier. Fiber 
optic light carriers are particularly advanta- 
geous for transmission of intense cold light to 


inaccessible or hazardous areas. 


Borescopes 


Please send details and sketch 


of your requirements. 


AMERICAN CYSTOSCOPE MAKERS, Inc. 


8 Pelham Parkway, Pelham Manor (Pelham), N. Y. 
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Arma 


Navigating with cross-staff and primitive 
compass, Prince Henry's Portuguese pi- 
lots took more than 80 years to find a 
route around Africa and reach India. The 
Spaniards took another 20 years to cross 
the Atlanticandreachthe shoresof Florida. 


Today, missile-borne inertial guidance 
can navigate such distances in a matter 
of minutes and pin-point targets nearly 
half-way around the world. Other advan- 
tages of inertial navigation are immunity 
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navigates new routes 


to outside interference, all-weather capa- 
bility, salvo firing, and a minimum of 
ground equipment. 


Arma, designer of America’s first iner- 
tial guidance of intercontinental range 
accuracy, has these systems in fuli pro- 
duction with on-schedule deliveries. Al- 
though specified for the Atlas missile, the 
Arma system is equally adaptable to other 


aerospace programs and space explora- 


tion projects. 
—_—_—_—— 


At Arma, research programs currently are 
exploring smaller, supersensitive devices 
for future generations of missile and space 
guidance systems. Arma, a division of 
American Bosch Arma Corporation, Gar- 
den City, New York. ... The future is our 
business. e321 


AMERICAN BOSCH ARMA CORPORATION 
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Airborne crane built 500 
pounds lighter with 


TRI-TEN High-Strength 
Low-Alloy Steel 


This air transportable, air droppable U. S. Army crane 
had to be strong enough to lift 7 tons but light enough 
to be parachuted into a combat area. The Koehring 
Company of Milwaukee, Wisconsin, solved the problem 
with USS Tri-TEN High-Strength Low-Alloy Steel. (1) By 
using USS Tri-TEN Steel in the turntable, the lower 
works of the cruiser, and the boom, Koehring designers 
used only two tons of steel... with a clear saving of 500 
pounds. Strength was not sacrificed because USS Tri- 
TEN Steel has a minimum yield point of 50,000 psi. 
[) USS Tri-TEN Steel is well known as one of the most 
weldable and toughest high-strength low-alloy steels in 
the industry. Its superior notch toughness at low tem- 
perature makes it ideal for all-weather mobile equip- 
ment. TRI-TEN Steel has excellent weldability, good 
resistance to abrasion, and atmospheric-corrosion 
resistance that is about double that of structural carbon 
steel. (1) For other military vehicles, United States Steel 
makes extremely tough, rolled alloy armor plate, in 
addition to a complete line of high strength steels, “T-1” 
Constructional Alloy Steel, Stainless Steels and carbon 
steels. For more information, write United States Steel, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 

USS, “‘T-1"' and TRI-TEN are registered trademarks 


United States Steel Corporation + Columbia-Geneva Stee! Division 
National Tube Division + Tennessee Coal & Iron Division + United 
States Stee! Supply Division - United States Steel Export Company 





United States Steel 


Lightweight crane built strong with USS TRI-TEN High-Strength Low-Alloy Steel. Designed for 
the U.S. Army Corps of Engineers, Ft. Belvoir, Va. Builder: Koehring Co., Milwaukee, Wis. 


&B This mark tells you a product is made of modern, dependable Steel 








Bi 


Certain vessels are supposed to crack 
under internal pressure. If you'd like 

to know more about them, ask a 
poultry man. But, if you're more 
interested in vessels that won't crack 
under pressure, ask National Tube. We 
make high pressure seamless vessels 
with up to 3-inch thick walls to 

contain pressures as high as 10,000 psi 
at temperatures ranging from minus 
320 F.to1,000 F. USS National Seamless 
Steel Cylinders are perfect for 
handling, transporting or storing gases 
or liquids. They're pierced from solid, 
white-hot billets of high-quality steel— 
carbon, alloy or stainless. Write for 
Bulletin 25. National Tube Division, 
United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 


USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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chromium-alloy penetration, while the high-carbon steels give 
less penetration but greater hardness of the coating. 


Synthetic Ruby Maser—Hughes Aircraft Company has a 
new ruby maser, called Colidar, to transmit beams of coherent, 
or narrow monochromatic, light, for use as a range finder to 
measure the distance to a distant object. The distance is shown 
by the time required for the light to travel to the object, be 
reflected, and return. Much research work is being done by 
various companies on materials for masers. 

For radio application it is stated that a mixture of helium 
and neon gases in a tube requires less power input than a 
solid-crystal maser and generates a coherent infrared light beam 
that can carry many times the amount of information that can 
be impressed on a radio wave. 

Synthetic ruby, which is an aluminum oxide, gives in a maser 
a pulsed beam of infrared light. Calcium fluoride with 0.1 per 
cent of the calcium ions replaced by trivalent uranium ions, 
gives a continuous wave of infrared of 2.5 microns, toward the 
Hertzian or radio wave band, while calcium fluoride with 
divalent samarium ions to replace a small part of the calcium 
gives a continuous red light of 0.708-micron wave length toward 
the end of the visible light band. 

Light of all colors travels with the same speed, and the 
object appears to be, at least for information carrying, to seek 
out the best possible maser materials for use within the lower 
wave lengths of the usable part of the infrared light band. 


High-Strength Carbon Steel—A group of mild steels of such 
high strength that they are claimed to give savings up to 
thirty-five per cent in the weight of structures, compared with 
ordinary carbon steels, is the GLX-W steels of the Great Lakes 
Steel Corporation, Detroit, Mich. They are refined carbon 
steels containing a small amount, 0.01 to 0.04 per cent, of 
columbium. A typical analysis is: carbon, 0.16 per cent; silicon, 
0.05; manganese, 0.68; sulphur, 0.018; phosphorus, 0.009. 

The added columbium gives a fine grain, the fineness increas- 
ing with increased columbium. The columbium also improves 
forming and welding properties, besides increasing yield 
strength. The GLX-55 grade has a tensile strength of 75,000 
pounds per square inch, yield strength of 58,000 pounds, and 
elongation of 27 per cent. 


Graphite for Bearings —The Engineering and Research De- 
partment of the Ford Motor Company at Dearborn, Mich., has 
developed an iron-bonded graphite for dry bearings that gives 
higher strengths than are possible with graphite alone, and 
still retains the antifriction properties of the graphite. The 
parts are made by powder metallurgy, with a content of 40 to 
90 per cent graphite. The balance is a mixture of iron powder 
and a calcium-silicon powder. The calcium-silicon alloy over- 
comes the normal low compatibility of the iron and graphite 
and results in a stronger, less brittle material. 


Moderate-Cost Steel—A typical example of the new mod- 
erate-cost, high-strength steels, made without any considerable 
use of the,scarcer and more expensive “strategic” metals, for use 
in tools and special fergings, is the Lo-Air ‘steel of the Uni- 
versal Cyclops Steel Corporation, Bridgeville, Pa. 

This steel is air-hardened from a relatively low temperature, 
1,550 degrees Fahrenheit, giving deep and uniform hardness 
without deformation. It will harden to about Rockwell C62, and 
when tempered to Rockwell C58 has a tensile strength of 300,- 
000 pounds per square inch with elongation of 1 per cent. When 
annealed, it machines easily. It contains 2 per cent manganese, 
1.35 molybdenum, 1 chromium, 0.30 silicon, and 0.70 carbon. 
The “secret” of the new steels is in the careful balance of all 
ingredients to make full and complete use of their various in- 
termetallic characteristics. 
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The Magnetic Surfacing Pilot Production Area; Mr. H. B. Dickinson, Vice President (left), ard 
Mr. B. Diener (center) and Dr. M. B. Melillo (right) of the Component Development Division. 


A Report from American Systems Incorporated... 


A New Development in Magnetic Surfacing’ 


In improving the performance and economy of many 
computing and data handling systems, the surfacing of 
magnetic memory drums, disks, rods, and tapes tends to 
be a limiting consideration. Now at American Systems 
Incorporated, an important new process for surfacing 
these components is in the pilot production stage. Based 
on a completely chemical (catalytic) principle, the 
American Systems process provides magnetic surfaces 
of greater metallurgical hardness and uniformity than 
conventional electroplating or spraying. Packing densi- 
ties are also greater, and higher recording frequencies 
may be used. Further, the deposition may be controlled 
so that coercivity and remanence of the surface meet 
specific application requirements. In the pilot facility, a 
wide range of component sizes and shapes can be han- 
dled simply and rapidly. 


Developed by Dr. Manlio Melillo of American Systems 
Component Development Division, the new process typi- 
fies the systems approach to component problems. In 
addition to magnetic surfacing, the activities of this 
division encompass component development for computer 
and communications systems technology. 


Front-line technical efforts are also under way at 
American Systems in six other Divisions: 


INFORMATION SCIENCES 

Mathematical and statistical research; computer pro- 
gramming, and advanced programming systems; com- 
putation services ; digital system studies; logical design; 
advanced systems analysis, 


COMMAND AND CONTROL SYSTEMS 

Logic of command and control complexes; systems 
design and development; data acquisition, processing 
and display ; communications. 


ELECTROMAGNETIC SYSTEMS 

Electromagnetic physics; electronic and mechanical 
scanning antenna systems; development and manufac- 
turing of special microwave components and complete 
sensor systems, 


RESEARCH LABORATORIES 

Solid state physics and systems; magnetic thin-film 
research and subsystems; advanced components for 
information processing. 


INSTRUMENTS 

Research and development in analytical instruments; 
detection and monitoring of toxic high-energy missile 
fuel vapors; gas leak and water vapor detection; on- 
stream and process control instrumentation, 


AUDIO-VISUAL 

Audio-visual (Instructron) devices for instructional 
and assembly line applications; production of work sta- 
tions designed on human factors principles, 


These programs are being conducted by an outstand- 
ing staff of scientific and technical personnel, over half 
of whom have advanced degrees. Custom facilities for 
this work are located in a 27,000-square-foot plant. The 
first unit in a long range building program, this plant 
is situated on a 13-acre site. 


ae 
ad m 


Qualified scientists and engineers 
who are interested and experienced 
in our fields of activity are encour- 
aged to investigate career oppor- 
tunities with American Systems. 


AMERICAN SYSTEMS Incorporated 
1625 East 126th Street, Hawthorne, California 
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Moon Photographic System.—National 
Aeronautics and Space Administration’s 
Jet Propulsion Laboratory will soon 
award a developmental contract for a 
photographic system to be used for map- 
ping the moon from a projected lunar 
orbiting vehicle. If funds permit, the sys- 
tem will be launched by an Atlas-Centaur 


in 1964. 


Aircraft Display.—A vertical tape dis- 
play instrument, which displays vertical 
height and vertical speed, will undergo 
testing at Wright Air Development Di- 
vision. The tests are part of a program 
on all-weather landing being conducted 
jointly by WADD and the Federal 
Aviation Agency. The indicator was de- 
veloped by the Instrument Division of 
Lear, Inc. 


Airtrac.—The Nation’s first helicopter- 
borne electronic air defense control sys- 
delivered to the United 
Hughes Air- 
of four 


tem has been 
States Marine Corps by 
craft 
“Airtrac’” systems developed and manu- 
factured for the Corps. The system will 
coordinate firing of Hawk and Terrier 
guided-missile batteries to ensure nearly 


Company. It is the first 


instant destruction of hostile supersonic 
aircraft. 

\irtrac is installed and transported in 
helihuts, 3,500-pound plastic and alum- 
inum boxes approximately the size of 
the rear section of a 2%-ton truck. The 
helihuts are carried underneath Marine 
helicopters, and the system is operational 
within minutes anywhere helicopters can 


land it. 


Starfighter Inertial Navigation.—Iner- 
tial navigation systems for the Lockheed 
F-104 Starfighter have been produced for 
the Canadian Government by Litton Sys- 
tems, Inc. These are believed to be the 
first production systems to be employed 
in operational fighter aircraft and are 
capable of providing navigation data to 
guide the aircraft to up to fifty prepro- 
grammed targets without reliance on ex- 


ternal navigation aids. Flight tests of the 
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LN-3 system are being conducted by 
Lockheed and Litton and are expected to 
continue until late this year. Orders from 
the Canadian Government and Lockheed 


call for the production of 400 of the units. 


Orbital Antenna.—The National Aero- 
nautics and Space Administration has 
awarded a contract to G. T. Schjeldahl 
Company for the design and production of 
135-foot, 500-pound inflatable spheres for 
its passive communications satellite pro- 
gram. First test launch of the sphere is 
scheduled for next year. The sphere will 
be put into a 1,000-mile orbit by a Thor 
Agena B vehicle. 


Digikey.—Development of a push-but- 
ton communications device that enables a 
jet pilot to communicate with his base 
with greater speed and accuracy has been 
disclosed by Hughes Aircraft Company. 
Called “Digikey,” the device permits a 
pilot or crewman to “talk” through heavy 
electrical rate of 150 
words a minute by punching keys on a 
small Digikey 
was recently installed in a Strategic Air 
Command aircraft and subjected to a 
weeklong airborne evaluation by SAC 


interference at a 


semiautomatic keyboard. 


officers and technicians. 

The message into 
digital through a 
communications system to a ground sta- 


device converts a 


form and transmits 
tion where the digits are reconverted into 
words and displayed in printed form on a 
receiver unit. Large volumes of informa- 
tion can be sent in a short time with re- 
duction in chances of human error or 
ambiguity. 


Portable Fuel Cell.—A 45-pound fuel 
cell, which can take the place of a 55- 
pound motor-generator or 60-pound bat- 
tery pack, will soon be delivered to the 
Marine Corps. General 
Electric, the cell can operate at full power 
136 pounds of fuel. 


Developed by 


for a week, using 
The unit is designed to power a small 
surveillance radar used to detect move- 


ments on the battlefield. 


Space Antennas.—Lockheed Missiles 
and Space Division has fabricated a series 
of lightweight experimental antennas for 
the Air Force’s Wright Air Development 
Division. The antennas—designed to fold 
into a small compact package and then 
to unfurl once the vehicle is in space— 


development. 
clear 


have been two years in 

The antennas, fabricated from 
Mylar film such as that used for food 
bags or from ordinary aluminum foil re- 
enforced by Mylar film, were produced 
in a wide variety of designs. One is a 
six-foot sphere, or balloon, and is highly 
directive for point-to-point communica- 
tion. 

Two other designs are the “conical 
spire,” which resembles a Christmas tree, 
and the “log-periodic,” a triangular affair 
along whose vertical structures elements 
radiate horizontally in a zig-zag pattern. 
Both are designed for wide coverage of 
the globe. 

The advantages of unfurlable antennas 
are typified in the log-periodic type. Al- 
though its maximum dimension when 
erected is eight feet, its total weight is 
only twelve ounces and it can be folded 
into a package about the size of a canta- 
loupe. To inflate the tubes requires a pres- 
sure of only six pounds per square inch 
When inflated, the elements of the struc- 
ture become nearly perfect cylinders that 
are self-supporting after relief of the 
internal The sphere requires 
even less pressure to inflate. 

he Air Force study also included de- 
sign of mechanically operated antennas. 
One, called the rose petal, is a four-foot 
parabolic dish. Segmented into petals 
which enfold the nose of a satellite, it 
blossoms into a parabolic antenna once in 


pressure. 


space. 


Tacan.—A contract for additional Tacan 
air navigational equipment for the U. S. 
Air Force’s B-58 supersonic bomber and 
the T-38 jet trainer has been awarded to 
Hoffman Electronics Corporation. The 
contract is a follow-on to earlier Air 
Force Tacan orders and calls for produc- 
tion of the AN/ARN-65(V) airborne 
equipment. Airborne Tacan equipments 
are being produced under rigid reliability 
requirements set down by the Depart- 
ment of Defense’s Advisory Group on 
reliability of Electronic Equipment 
(AGREE). 


Acoustical Test Chamber.—Goodyear 
Aircraft Corporation has instalfed a large 
acoustical test chamber at its Litchfield 
Park, Ariz., plant to test the effect of 
sound on various aircraft and missile com- 
ponents. The chamber is capable of du- 
plicating the noise produced by any jet 
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QUALITY CABLES AND CONNECTORS NOW PRODUCED 
AT NEW BENDIX SANTA ANA PLANT 


For users of electronic cables and connectors, Sciutilla Division’s new plant in 
Santa Ana, Calif., is an important addition to West Coast industry. 

Here are the finest, most complete, environmentally-controlled, air-con- 
ditioned facilities in the area devoted exclusively to cable development and 
manufacture. For West Coast electrical connector users the Santa Ana plant 
with its complete facilities also offers “short-order” assembly service on the 
extensive line of Bendix connectors. 

The plant is designed to meet the standard and special-purpose require- 
ments of aircraft, missiles and ground-based electronic equipment. 

Sales and service for cables and connectors and all other Scintilla Division 
products will still be handled out of 117 E. Providencia Ave., Burbank, Calif. 


Bendix Connectors — Bendix Cables: Designed together to work best together 


Scintilla Division Ry-4ra 


SIDNEY, NEW YORK 


Canadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Bivd., Montreal 9, Quebec, Export Sales & Service: Bendix international, 205 E, 42nd St., New York 17, N. Y. 
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or rocket engine. Power for the chamber’s 
112 loudspeakers is provided by two 10- 
kilowatt audio amplifiers, 


ESAR.—Electronically Steerable Array 
Radar (ESAR), has been installed near 
Baltimore by Bendix Radio under spon- 
sorship from the Air Force and Advanced 
Research Projects Agency. The radar is 
composed of over 8,000 small antenna 
elements mounted on a sloping surface 
50 feet square. About 700 of these ele- 
ments may be excited at any single time 
for simultaneous scanning and tracking 
of multiple targets. The radar is oriented 
to provide surveillance of missiles 
launched from NASA’s Wallops Island 
station and to view air traffic between 
Jaltimore and Washington. 


Ultraviolet Communications.—Accord- 
ing to tests conducted by Western Elec- 
tric Company, the use of ultraviolet for 
space communications could provide many 
advantages over the use of radio fre- 
quencies. Tests indicate that ranges of 
twenty million miles with only one watt 


of radiated power are quite feasible. For' 


an equal range using radio frequencies, 
radiated power would have to be one 
hundred or more times greater. 

Not only would the ultraviolet com- 
munications system operate at a great 
savings in power but would require much 
smaller antennas—both important consid- 
erations for space vehicles. The narrow 
beam width provided by ultraviolet of- 
fers greater security than do radio fre- 
quencies, an advantage from a military 
viewpoint. 

Ultraviolet communications will prob- 
ably be limited to space use as the earth’s 
atmosphere absorbs and strongly at- 
tenuates ultraviolet radiation. This prob- 
lem could be solved by the use of an 
earth satellite to convert radio signals 
from earth into ultraviolet for relaying 
to the space vehicle. According to com- 
pany scientists, lower frequency ultra- 
violet may not suffer this disadvantage, 
and might be usable for earth-to-satellite 


communications, 


Saturn Checkout System.—A _ contract 
from the National Aeronautics and Space 
Administration has been awarded to 
Packard Bell Electronics for an auto- 
matic checkout system for the Saturn 
pace vehicle booster. The contract calls 
for the development, production, and in- 
stallation of an automated checkout sys- 
tem to replace manual equipment. The 
new system will be used for making me- 
chanical and electrical tests on single 
components, subsystems, and completed 
hoosters. 

The series of tests will culminate in an 
electrically simulated vehicle flight. Each 
rocket will undergo these tests before be- 
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ing shipped to the launch site at Cape 
Canaveral, Fla. The automatic checkout 
system also may be used for other rocket 
systems, according to NASA, ard will 
have the capability of being expanded or 
modified for the upper stages of Saturn. 


Compact Voice.—A device that pro- 


duces a “compact voice,” designed to re- 
lieve the increasing traffic congestion on 
radio communications channels, has been 
built by Hughes Aircraft Company for 
the Air Force’s Air Research and De- 
velopment Command. Called a “vocoder,” 
the device condenses a voice by ignoring 
redundant sounds in speech and transmit- 
ting only those sounds needed to make 
speech intelligible. As a result, the vocoder 
uses a narrower frequency band for 
transmitting. At the receiving end the 
vocoder reconstructs synthetic speech by 
means of electronic tone generators. 
When used in the analog mode, a 
vocoder requires only a tenth of the radio 
bandwidth needed for speech transmission 
by conventional methods—an important 
factor in long-range communication be- 
cause man has about run out of available 
radio frequencies. In a digital mode, voice 
is transmitted as a series of on-off pulses 
which improves reliability and range. 
Vocoders were developed from an anal- 
ysis of the mechanism of human speech 
production which showed that a large 
portion of speech sounds are redundant 
and can be eliminated without loss of in- 
telligibility. Thus a significant saving in 
frequency bandwidth can be achieved by 
a device that develops signals in response 
only to those sounds in human speech that 
are essential for conveying intelligence. 


Communications Change-over.—An Air 
Force Communications Service will be 
established to operate and maintain all 
Air Force point-to-point and air-to-ground 
telecommunications, except for weapons 
control systems. The service will replace 
the Airways Air Communications Serv- 
ice (AACS). The new service will be- 
come active in July and is expected to 
provide a more effective system, with 
great savings in cost and manpower. 


Nike Zeus Computer.—The first Nike 
Zeus digital computer, part of the Army- 
Western Electric antimissile system, has 
been developed by Bell Telephone Lab- 
oratories. The computer will be installed 
on Ascension Island in the South Atlantic 
to collect and process reentry radar 
characteristics of missiles launched from 
Cape Canaveral. 

The computer was constructed from 
information provided by an International 
Business Machines 704 computer. Using an 
automatic process called Bell Laboratories 
Automatic Design System (Blades), the 
IBM machine provided wiring diagrams, 
parts lists, and assembly instructions for 
construction of the Nike computer, 
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“Fundamental research provides the specific catalyst to hasten 
= eaathe effective solution of man’s missile and space problems.” 
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a comprehensive capability for 


research in propulsion and ordnance 


A creative, dynamic team at Amcel is advancing man’s practical knowl- 
edge of high-energy chemicals, propellants, explosives, structural energy 
materials. Some important projects include development of advanced and 
special propellants, high-performance rocket motors, thrust modulation, 
nitro-aromatics and explosives applications. 

Amcel scientists conduct their research in 9500 square feet of specialized, 
modern laboratories—part of the 1300 acre Amcel complex at Asheville, 
N. C. This facility also includes capabilities for process scale-up of hazard- 
ous material from laboratory scale to pilot plant, precision manufacturing 
equipment, static and flight test ranges. 

In addition to these modern research and development areas, Amcel 
engineers and scientists utilize the extensive capabilities of the Celanese 
Corporation of America—a major producer of organic chemicals, plastics, 
and synthetic fibers. 

Please write for informative brochure outlining Amcel’s capabilities in: 


RESEARCH ...DEVELOPMENT...P RODUCTION 
Propellants Explosive Devices 
High Energy Chemicals Tactical Missiles 
Special Explosives Propulsion Systems 


Amcel PROPULSION INC., DEPT. 212, ASHEVILLE, N.C. 


R 
A Subsidiary of CPA LRanctse Corporation of America 
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Bundy can mass-fabricate practically anything 


You design it. We'll find a way to mass-_ eter and O.D. are held to +.002” to —.003”. 
fabricate it ... by the millions if needed. Our Bundyweld meets ASTM 254; Govt. Spec. 
engineers will work with you at any time. MIL-T-3520, Type III. For help, call or write: 
They can often help you find cost-saving Bundy Tubing Company, Detroit 14, Michigan. 
solutions to difficult tubing * * # 

problems by using Bundy- Bundyweld, double-walled from 
weld® steel tubing. For ex- ™ ' a single copper-plated steel strip, 
“See a is metallurgically bonded through 
360° of wall contact. It is light- 
weight, uniformly smooth and 
flanged, upset, expanded, 7 easily fabricated... has remark- 
swaged, beaded or special ably high bursting and fatigue 
formed. Standard wall diam- strengths. Sizes up to 58” O.D. 


ample, Bundyweld can be 
bent to close tolerances, 


BUNDY, TUBING COMPANY 


DETROIT 14, MICH. ¢ WINCHESTER, KY. © HOMETOWN, PA. 
WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING, AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, ITALY, JAPAN, 
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POUND FOR POUND 
VERSATRAC CAN GO 
MORE PLACES, 

HANDLE MORE JOBS, 
CARRY HEAVIER LOADS 


THAN ANY OTHER 
VEHICLE 


UTILITY 
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Versatrac is a full-tracked, lightweight vehicle based 
on the proven design of the Hawk Missile Loader- 
Transporter. It can carry a load of men and material 
equal to its own weight through sand, snow, mud or 
water, and up a 60% grade. It can cruise, fully loaded, 
for 200 miles at a speed of more than 35 mph. It is air- 
transportable by helicopter or cargo plane, and can be 
dropped onto the tactical area by parachute. 

Standard variations of the basic Versatrac vehicle 
include an amphibious personnel carrier — adaptable 
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as radio or command vehicle, cargo vehicle or tracked 
van; a self propelled 105 mm howitzer carriage, 
318 mm rocket launcher, bulldozer, trencher, forklift 
and auger. 

Versatrac is thoroughly tested and proven, and is 
available now. 


NORTRONICS 


A DIVISION OF 


NORTHROP 








ROCKETS AND GUIDED 


Alfred J. Zaehringer 


MISSILES 





Atomic Rockets 

Atomic rockets, particularly for upper 
stages, should be speeded up, say many 
quarters of the rocket industry. The up- 
per-stage nuclear rocket would allow a 
tremendous increase in payload capabili- 
ties and would make America stronger 
in the rocket race. 

North American 
stated that, if the U. 
a nuclear upper-stage engine system by 
July 1961, it could be flight tested in 
1965-1966. In the Nova 
upper-stage rocket 
would allow, for 35-ton, 
2-way trip to the moon, or could put 7214 


Aviation, Inc., has 


S. can get going on 


case of the 
booster, an nuclear 


example, a 


tons into a Mars orbit. 

A Saturn upper-stage nuclear engine 
has been outlined by NASA. First two 
stages would be chemical and the third 
would be atomic with a thrust of 37% 
tons. A single nuclear stage could replace 
three chemical stages in a 5-stage vehicle 
and might double the payload capability 
of the vehicle. For example, a nuclear 
upper stage in Saturn would allow fifteen 
tons to be placed in orbit. In comparison, 
the all-chemical Saturn would allow the 
orbiting of only some 9% tons. 


Liquid Rockets 

The highest known rocket thrust was 
achieved in the Rocketdyne firing of the 
F-1 engine at Edwards Air Force Base, 
Calif., on February 10th. Some 1.55 mil- 
lion pounds of thrust were recorded in a 
brief run at Test Stand 2A which towers 
230 feet above the Mojave Desert. The 
stand has a 260-ton flame deflector and 
is cooled by 60,000 gallons of water a 
minute. The concrete and steel test stand 
can handle two such engines. The F-1 
engine will undergo flight-rating tests in 
1962 and is expected to be ready early 
in 1963 
liquid rocket engine in the United States 


It is the largest single-chamber 


and derives its power from the combus- 
tion of liquid oxygen and a hydrocarbon 
fuel similar to kerosene. 

NASA 


Saturn and has 


look 


three 


now has a program to 


beyond awarded 


contracts to consider rockets with first- 





Mr. Zaehringer, president of the Amer- 
ican Rocket Company, Wyandotte, Mich., 
is a recognised authority on astronautics, 


quided missiles, and jet propulsion. 
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stage thrusts of six to twelve million 
pounds. In addition to considering liquid 
propellants, however, the studies will in- 
vestigate solids and nuclear fuels. In 
addition, one part of the program will 
study the attractiveness of a large, high- 
energy, liquid hydrogen-liquid oxygen 
booster. The hydrogen fuel system now 
is being developed only for relatively 
small upper stages. 

Developments on this nation’s largest 
rocket—the Saturn—continue rapidly. 
Tanks for five boosters will be built 
under a recent NASA contract. Each 
first-stage booster is made up of nine 
105-inch-diameter LOX tank 
centered in a cluster of eight 70-inch- 
diameter tanks (half containing LOX, 
the other half containing RP-1 kerosene 
fuel). 

The Saturn 
diameter of 22 feet and is 82 feet long. 
Its thrust of 1.5 million pounds comes 
from a cluster of 8 H-1 engines of 188,- 
000 pounds’ thrust each. A pyrophoric 


fuel slug is used for starting. A 


tanks, one 


booster has an over-all 


solid- 
propellant charge starts up the turbo- 
pumps, each of which has a 3,800-horse- 
power rating. The fuel flow rate is 2,100 
gallons a minute while the LOX flow 
rate is 3,200 gallons a minute. 

The impact of the burning of 37% 
tons of propellant in a little over two 
minutes’ burning time is made clearer if 
translated into a 
tion. Imagine 55 
full throttle down the highways all at 
28 million 


with a 35-horsepower engine. All 


possible human situa- 


million people riding 


one time in small cars each 
these 
people would be breathing oxygen at the 
rate of Saturn while the cars would be 
burning fuel at Saturn’s rate! 

recently completed successful 
tests at the NASA Marshall Space 
Flight Center, Huntsville, Ala. The last 
test was for approximately 110-128 sec- 
The C-1 will be 


tons into a 300-mile earth 


Saturn 


onds’ duration. Saturn 
able to put 9'4 
orbit, to send 2% tons to escape velocity, 
to put 2 tons into a 24-hour earth orbit, 
or to send 1% tons to Mars or Venus. 

This spring will mark the start of static 
tests of the first flight booster. Research 
and development launchings are expected 
to begin this year with dummy upper 
stages and with delivery of an operational 
prototype for firing in 1964. 

Liquid propellants chalked up a new 


= 


speed record on March 7, 1961, when a 


pilot flew the X-15 rocket plane at a 
speed of about 2,760 
Power came from a 57,000-pound-thrust 
rocket engine burning LOX and liquid 
ammonia, Ultimately the craft is ex- 
pected to reach speeds of 4,000 miles an 
hour and to attain an altitude of 50 miles. 
Titan J carried the new Mark 3 re- 
entry nose cone in a recent flight test at 
Cape Canaveral. Titan I, in its opera- 
tional version, will carry the heavier 
Mark 4 warhead. Mark 3 has been used 
with a number of Atlas flights. 
Hydrazine, long-known high-energy 
fuel for liquid rockets, looks like it will 


miles an hour. 


be more attractive in the future. Several 


groups have been reported considering 
its production directly from ammonia via 
irradiation. Such techniques might drop 
the cost by about one-tenth of present 
prices and make it available in larger 
quantities. Hydrazine-type fuels are al- 
ready being planned for in storable ver- 
sions of the Titan ICBM, for example. 

Titan II would be 2-staged (each stage, 
120 inches in diameter), total 
length of about 108 feet, a launch weight 


of 270,000 pounds, and be able to carry 


have a 


a 5-megaton warhead to a range of 10,- 
000 miles. Propellants would be nitrogen 
tetroxide oxidizer and a mixture of un- 
symmetrical dimethyl hydrazine and hy- 
drazine as fuel. 


Solid Rockets 


Hard on the heels of the first success- 
ful orbiting of a satellite by an all-solid 
rocket (80 pounds by an “Explorer IX” 
February 16, 1961), the Air 
Force Blue Scout II lifted a payload of 
172 pounds to an altitude of 1,600 miles. 
Firing took place from the Atlantic Mis- 
March 3, 1961. All four 
stages worked perfectly, and the vehicle 
burned up as it 


Scout on 


sile Range on 
reentered the earth’s 
atmosphere some 2,000 miles down range. 

The payload package was provided by 
the Air Force Special Weapons Center, 
N. Mex., 


ation 


and was designed to make radi- 
of the Van Allen 
Belt surrounding the earth. First stage 
is an Aerojet Senior rocket; stage two 
is the Thiokol XM-33; stage three is 
ABL X-254; stage four is ABL-248. 
Two static tests of solid rockets were 
also in the news. First, the U. S. Army 
Ordnance Missile Command at Redstone 
Arsenal announced the successful firing 


measurements 


of an improved high-energy, solid-pro- 
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Support for the Pentomic Army. Powering Army scout helicopters ...arm- 
ing and fuzing missiles and projectiles... battlefield communications and radar... 
sophisticated ordnance systems. These are among Avco's contributions to our flexible 
striking force, the new Pentomic Army. Participating divisions: Avco-Everett Research 
Laboratory—investigating problems in gas dynamics and space technology; Electronics 
and Ordnance Division—communications, radar, infrared, electronic control systems, 
missile fuzing, classified ordnance; Lycoming—aircraft, marine and industrial power 
plants, missile subsystems; Nashville—aircraft and missile aluminum and stainless- 
steel structures; Research and Advanced Development Division—basic and applied 


research in electronics, physical sciences and engineering. | 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YOR K 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS .. 
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Environmental 
conditioning 


for 

fire 
control 
systems 


AiResearch integrated environ- 
mental conditioning of aircraft fire 
contro] systems achieves high effec- 
tiveness while reducing space and 
weight requirements. 
Representative of AiResearch 
progress is this air-to-air environ- 
mental conditioning package which 
uses the integral heat exchanger 
and cold plate cooling unit as the 
base and mounting frame of the 
pressurized enclosure for the fire 
control system transmitter. Net 
weight of this unit is 9.5 lb. with 
a heat rejection of 425 watts. 
This example illustrates the 
important economies which can be 
achieved when AiResearch is con- 
tacted early in the design stage of 
electronic systems. 
Environmental conditioning 
equipment has been produced for 
the following electronic systems: 
Detection - Communication 
- Control - Ground Support - 
Guidance 


Write for literature today. 
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AiResearch Manufacturing Division 


Los Angeles 45, California 
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pellant rocket motor using a lightweight 
and high-strength motor case made of 
titanium. The case was thirty per cent 
lighter than a steel case and made the 
motor “the highest performance, full- 
size, metallic propulsion unit, pound for 
pound, ever successfully fired in the 
United States,” according to the Army. 
The case was jointly designed by Thi- 
okol Chemical Corporation and Pratt & 
Whitney. The test ran for forty seconds. 
Rocketdyne’s Solid Propulsion Opera- 
tions announced that it had fired a large 
solid motor, containing 3,500 pounds of 
propellant, at a temperature of minus 
75 degrees Fahrenheit. The motor had a 
diameter of thirty-eight inches and was 
about seven feet long. Before firing, the 
motor had two temperature cycles be- 
tween minus 75 and plus 170 degrees 
Fahrenheit. The motor employed an in- 
ternal-burning star-grain case bonded to 
the metal case. Previously, Rocketdyne 
Division of North American Aviation, 
Inc., had announced the firing of a swivel- 
type nozzle solid-propellant motor. 
Metal coolants for solid nozzles were 
revealed by Aerojet-General Corporation 
One nozzle ran at 6,200 degrees Fahren- 
heit for 80 seconds and used a molyb- 
denum wall and magnesium coolant. 
Melting, boiling, and evaporation of the 
metal cools the nozzle. Weights are com- 
nozzles which 
indicate that 


parable to conventional 
are uncooled. The tests 
solids might be able to operate at com- 
bustion temperatures of 6,500 degrees 
Fahrenheit by 1967 and hybrid propellant 
(solid-liquid) operations at 7,300 degrees 
Fahrenheit. 

Glass rockets—glass fibers with plastic 
filling—have been making steady gains 
for solid motors. According to the U. S. 
Naval Ordnance Laboratory, lightweight 
rocket motors will result from nonwoven 
(roving) glass fiber and plastic. The 
Navy laboratory has developed a tensile 
tester for determining the strength of 
plastic rocket motors. 

The new A-2 Polaris missile has a 
300-mile range increase over the present 
A-1 version due to a new glass-plastic 
second-stage motor. According to Her- 
cules Powder Company, the manufac- 
turer, this case is made from 267,930 
miles of continuous glass filament. To 
make the case, parallel bands of glass 
fiber and the resin binder are placed over 
a rotating mandrel in a pattern (helical) 
to give maximum strength. 

Additional work, to the tune of over 
$2 million, will take place on the Nike- 
Hercules missile system. A second Army 
missile, the Pershing, got another boost 
with a March l, 
1961. The firing utilized all components 


of the tactical inertial guidance system. 


successful firing on 


[he missile was fired from its mobile- 


transporter-erector-launcher, the fully 


Environmental 
conditioning 


cela 
missile 
guidance 


systems 


AiResearch Gyro Conditioners 
for the U.S. Army Sergeant missile 
are the most complete and efficient 
systems of their type. 

The 8 lb. package, consisting of 
heat exchanger, heater, thermal 
switches and three fans, maintains 
a hermetic atmosphere of 85°F. to 
160°F. in an outside ambient tem- 
perature of —20°F. to 140°F. Even 
temperature levels throughout the 
electronic compartment are main- 
tained by an internal fan and low 
velocity air movement. 

AiResearch is the leading de- 
signer of such advanced electronic 
conditioning equipment and sys- 
tems, and this production unit is 
but one example of many produced 
for missile and ground ‘support 
applications. 

When fast attention to your prob- 
lem, high reliability and small unit 
size and weight are important, con- 
tact AiResearch first. 

Environmental conditioning 
equipment has been produced for 
the following electronic systems: 
Detection - Communication 
« Control - Ground Support -« 

Guidance 


Write for literature today. 
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AiResearch Manufacturing Division 


Los Angeles 45, California 
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“Ask your DuPont Explosive Systems Specialist about: 





that detonate or deflagrate 


Detonating Types 

1. To cut, separate, rupture: New FLSC (Flexible Linear Shaped Charge) ap- 
plies explosive force directionally through V-Channel. The V-shaped flexible 
metal tube containing a high explosive core provides a sharply defined cutting 
action when detonated. This instantaneous cutting tool is useful in destruct 
systems, and for a variety of applications where rupture or separation is required. 
2. To convey a detonation without blast damage to adjacent areas: Du Pont MDF 
(Mild Detonating Fuse) can contain as low as 2 grains explosive per foot or can 
be jacketed with a variety of materials such as lead, aluminum, plastics, wire, 
textiles to give greater abrasion resistance and tensile strength or decrease the 
noise and adjacent damage resulting from the detonation. MDF can be initiated 
either by an electric or non-electric means. Use of the non-electrical system elimi- 
nates extraneous or static electricity hazards and provides a method for trans- 
mitting a non-electrical, non-destructive impulse. 


Deflagrating Type 
3. Aversatile ignition device: Du Pont “Pyrocore,” a flexible cord igniter, is a small 
diameter, continuous metal tubing containing a detonating-ignition core. Typical 
specifications are: p 

Outside Diameter: Range in Inches—0.051-0.105 

Total Weight: Grams/Ft.—4-20 

Approximate Velocity: Ft./Sec.—12,000-21,000 
This fast, uniform, minimum-residue igniter can be initiated either electrically or 
non-electrically. Why not evaluate this versatile igniter for the solution to your 
design tere 
Think Explosively. The Explosive Systems Specialists at Du Pont may have the 
answer to your esign problem. For details on these and other explosive specialties 
write: Du Pont, 2446 Nemours Building, Wilmington 98, Delaware. 


WEAPON SYSTEMS 
Fur’ SPECIALTIES 


BETTER THINGS FOR BETTER LIVING... 7HROUGH CHEMISTRY 
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tracked XM474. Both stages performed 
properly. 

The Pershing is a surface-to-surface 
missile with a range of about 300 miles 
in its present 2-stage version but which 
could be extended to give 1,000 miles. 
Physical features: 38 inches in diameter, 
40 feet long, launch weight of about 
25,000 pounds. The warhead will be nu- 
clear. 

On February 1, 1961, the first firing of 
the Air Force Minuteman ICBM 
made and was described as a complete 
success. Launched from Cape Canaveral, 
all stages functioned and a 
package impacted some 4,000 miles down 
range in the Atlantic Ocean. The 3-stage 
rocket has a first-stage thrust of 170,000 
pounds ; 55,000 pounds ; 
a third stage thrust of 35,000 pounds. 


Was 


payload 


second stage, and 
The firing took place from a conven- 


tional pad, but others in the series will 
be from underground silos later this year 
and from a mobile railway car sometime 
in 1962. Ultimate range will be around 
6,000 miles for this missile which weighs 
70,000 pounds at launch. The 


about 59 feet long, and has a diameter 


missile is 


of approximately 70 inches. The warhead 
is around 2 megatons and the guidance 
inertial 

developments also loom 
for 
has demonstrated its segmented 
Such _tech- 
niques would make possible a wide vari-. 


system is entirely 

Several new 
large in future solid rockets. Aerojet, 
example, 
or “bolt-together” rocket. 
ety of rockets from a few basic building 
blocks. 

Spherical motors are being looked at 
as possibly giving the most performance 
from a given volume. Such motors would 
be used in upper stages, in space, or pos 
for retro-thrust for 
satellites or for soft landings 
surface of planets. Aerojet 
NASA both have published studies re- 
motors 


recoverable 
the 
and 


sibly 
on 


other 


cently on spherical rocket 

Meanwhile, Space Technology Labora- 
with a consumable 
By burning the 


tories has come up 


for solid rockets. 
rocket case as the grain is burned, 
example, some 700 miles added range can 
be given to an all-solid ICBM. 

At the Air Force Arnold Engineering 
Development Center, Tullahoma, Tenn., 
a sunken shaft is being constructed which 
can test solid rocket motors of up to a 
half million pounds of thrust under sim- 


ulated high-altitude conditions. 


lon Rockets 
rockets 
propulsion methods 


case 
for 


on 
been 


which are looked 
have 


Ion as 
“lazy” 
under development for quite some time. 
\ tabulation reveals that there are some 
in effect with a total 
contract cost of over $3 million. In addi- 
eight contracts have been 

(Continued on p. 854) 


25 contracts now 


tion, some 


completed. 
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GET REAL PRODUCTIVITY—GET A GM DIESEL ENGINE 
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ee 


Duts the GO ‘ 


ty the Armys 


Rough cross-country ter- 
rain... shifting sand... 
thick mud .. . 30-inch 
vertical walls . . . small 
rivers — not one of these 
will stop the Army’s 
GOER. 


For the GOER is a new concept in military vehicles for logis- 
tical operations — designed by LeTourneau-Westinghouse and 
Ordnance Tank & Automotive Command to operate literally 
anywhere on land. 


And the engine that gives the GOER its “go” is an “8V-71” 


GM Diesel—a compact, lightweight power plant that delivers 
274 horsepower at 2300 r.p.m. to this multipurpose vehicle. 


- wit ye 
“- as 
ae be AE A 


The “8V-71" packs more punch than any Diesel offered to the 
Armed Forces in years—has the compactness and lightness to 
fit where other Diesels won't. It gives the military the power 
they need to do a better job—faster—in all types of equipment. 


If you’re looking for a Diesel to do a better job—or a special 
job—take a look at the GM Diesel All-Purpose Power Line. 
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You'll find engines covering the range from 20 H.P. up in only 
three cylinder sizes—engines adaptable to any military applica- 
tion. And these engines have won their spurs in every branch 
—in the toughest kinds of military service. 


Want to know more? Write us—we'll be glad to give you full 
information. 


DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS, DETROIT 28. micH. * 


‘a Conese, GENERAL MOTORS DIESEL LIMITED, Londen, Cntare 
Parts and Service Worldwide 
REGIONAL OFFICES: 
New York, Atlanta, Detroit; Chicago, Dalias, San Franciseo 
Washington, D. C.: 801 Cafritz Building — 1625 Eye Street, N.W. 


GM DIESEL ALL-PURPOSE POWER LINE SETS THE STANDARD OF DIESEL PRODUCTIVITY 
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EGT (AuToremp*) 


Fugt Flow & QUANTITY 


HOWELL 


INSTRUMENTS 


HOWELL INSTRUMENTS are cali- 
brated for use with all transducers for 
the measurement of the phenomena en- 
countered in all phases of aircraft and 
Each instrument is completely self-con- 
tained (miniaturized, silicon transistor- 
ized, servo-driven, hermetically sealed) 
with Zener reference, power supply, am- 
plifier, servo motor, cold junction com- 
pensation as needed and the 144-inch 
slide-wire and punched tape to linearize 
e.m.f. for exact, counter-type digital read- 
out. Needle pointers are provided for 
quick reference. Accuracies are within 
0.1%, Available in 3”-dia. MS33639 and 
2”-dia. MS33598. 

Styled Series BH183 & 185 — The In- 
strument with the Ta pe-Slidewire —these 
instruments are produced by the makers 
of the JETCAL® Analyzer, the only jet 
engine tester used throughout the world! 

Full information is available for the 
asking. 


Sales-Engineering Offices: 


COMPTON, CAL., DAYTON, O., VALLEY STREAM, L.L., N.Y., 
WICHITA, KAN., TORONTO, ONT. (George Kelk Lid.), 
MITCHAM, SURREY, ENGLAND (Bryans Aeroguipment Lid.) 


HOWELL INSTRUMENTS, INC. 


Rockets & Missiles (Contd.) 





Very low thrust devices have been 
demonstrated in the laboratory, but it 
still is not known how they would work 
in space. It is expected that within a few 
years a working model of an ion rocket 
can be put into space to see how well it 
would perform. But on the ground, the 
big concern seems to be the development 
of low-weight, efficient power sources for 


the ion drives. 


Antisatellites 

Now that satellites can be put up with 
better certainties, there are several pro- 
jects underway concerned with shooting 
them down! Despite the fact that the 
military potentials of space platforms 
have yet to be demonstrated, there is 
work on defense against them. There are 
at least three such systems which have 
been partially identified as antisatellites. 
Dog Leg is a Navy program involving a 
lightweight satellite that can destroy 
other satellites via its nuclear charge. 
Notsnik is a proposal by the U. S. Naval 
Ordnance Test Station at China Lake, 
Calif., for an aircraft-launched antisatel- 
lite rocket—a sort of Mighty Mouse with 
vitamins ! 

The Air Force Saint (from Satellite 
Interceptor) would be anything but 
“saintly” in that it would carry payloads 
of 2,000 to 4,000 pounds which would be 
placed into orbit and which could rendez- 
vous with and intercept unknown satel- 
lites. An Atlas-Agena B would orbit 
Saint, which would be equipped with TV 
and homing radar. Another, Somnium, 
is a classified ARPA satellite program 
which may also be an “anti.” 


Bird Talk 


Despite the increased emphasis on 
space rockets, the old rocket “birds” or 
aircraft rockets are not being neglected. 
The Navy-Air Force Bullpup A which 
started out as a solid rocket is now 
being replaced with prepackaged liquid 
engines. The Bullpup B has a 5-mile 
range (double that of the A model) and 
is being funded at least until 1964. Pro- 
duction could continue, however, through- 
out the 1960's. 

The Eagle is the latest bird under 
development. This Navy missile has a 
range of about 100 miles, a speed of 
Mach 4, and a launch weight of around 
one ton. Work is now proceeding on a 
multimillion dollar contract. Length is 
about 16 feet and diameter around 2 feet 

The nuclear Falcon 11 has a range of 
about 5 miles and carries a nuclear 
charge estimated at 1% kilotons. Length 
is 7 feet, diameter around 1 foot, and 
launch weight over 200 pounds. 

Other Falcons are the radar-guided 
GAR-3A and the infrared-guided GAR-4 
Both can operate at extreme temperatures 
and higher than the jets that carry them 
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MISSILE SUPPORT EQUIPMENT 


Robert S. Sartoris 





Aerospace Ground Equipment.—|ndica- 
tion of the coming of age in support 
equipment is a new designation system 
established by the Air Force. The new 
label to cover all operating and main- 
tenance type of equipment required to 
make any aerospace or end item work is 
“Aerospace Ground Equipment” (AGE). 

AGE is defined by the Air Force as all 
equipment required on the ground to 
make a weapon system, command and 
control system, support system, advanced 
objective, subsystem, or end item of 
equipment operational in its intended en- 
vironment. 

This includes all equipment required 
to install, launch, arrest, guide, control, 
direct, inspect, test, adjust, calibrate, ap- 
praise, gage, measure, assemble, disas- 
semble, handle, transport, safeguard, 
store, actuate, service, repair, overhaul, 
maintain, or operate the system, sub- 
system, end item, or component. This 
definition applies regardless of method of 
development, funding, or procurement. 

Under the classification of AGE there 
are two breakdowns, OGE, for Operat- 
ing Ground Equipment, and MGE, for 
Maintenance Ground Equipment. 


Launch Site Jurisdiction —Following 
the recent reorganization of research, de- 
velopment, and procurement functions of 
the Air Force, construction of ICBM 
launch sites will fall under the Ballistic 
Systems Division of the new Air Force 
Systems Command. Lieut. Gen. B. A. 
Schriever, former commander of the Air 
Research and Development Command 
(ARDC) at Andrews Air Force Base, 
will head up the new command. 

The new Ballistic Systems Division is 
of elements of the ARDC 
Ballistic Missile Division and the Air 
Matériel Command (AMC) Ballistic 
Missile Center, which operate side by 
side at Inglewood, Calif., and the Army 
Corps of Engineers Ballistic Missile Con- 
struction Office (CEBMCO), which is 
in charge of all ballistic missile base 
construction. 

As Deputy for Site Activation under 
the Ballistic System Division, Brig. Gen. 
Alvin C. Welling, commanding general 
of CEBMCO, will be in charge of all site 
construction. He will be aided by Col. 


composed 





Mr. Sartoris is on the staff of Boeing 
Airplane Company, Seattle, Wash. 
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Thomas J. Hayes, III, vice commander 

Following reorganization late last year 
of the Corps’ launch-site construction 
alignment, site-construction authority will 
continue to be broken into specific sites 
instead of being controlled on the re- 
gional basis historically practiced by the 
Corps. 

General Welling is in charge of facility 
design, construction, installation, and 
checkout. In the field, at each operational 
location, the present site-activation task 
forces of AMC will be combined with 
existing field detachments of ARDC and 
Corps of Engineers detachments to form 
an integrated team responsible for the 
complete site-activation task. 

Directors assigned to the sites by the 
Engineers are: Col. Carlin H. Whitesell, 
Titan I site; Col. Carroll H. Dunn, 
added Titan generation sites ; Col. Wood- 
row W. Wilson, Atlas F site; and Col. 
Charles C. Noble, Atlas D and E and 
Minuteman. Atlas D and E sites, already 
well into construction, under 
the old Corps of Engineers District su- 
pervision, answering to CEBMCO only 


remained 


for general over-all authority. 


Atlas Sites Readied—Schilling AFB, 
near Salina, Kans., is the first of six 
SAC bases destined to receive 174-foot- 
deep “hard” underground Atlas launch- 
ing silos. Each base will have twelve 
such installations, widely dispersed. 

Atlas sites consist of two major struc- 
tures, the silo, for the missile and most 
of its ground-support equipment, and a 
launch control center (LCC) located 
about one hundred feet away, all below 
surface. Silos are 174 feet deep and 52 
feet in diameter, with concrete walls 
varying from 2 to 9 feet in thickness, 
depending on soil conditions. The fin- 
ished walls will withstand pressures up 
to 3,500 pounds per square inch. In 
constructing the sites, optical tooling’ de- 
vices are required to meet tolerances of 
thousandths of an inch in positioning cer- 
tain fixtures with no margin for varia- 
tion. 


Missile Facility Problems.—Launch-site 
construction, already a billion-dollar-plus 
industry, has required more exacting 
techniques and more concentrated man- 
agement than any previous Corps of 
Engineers project. The work, handled 
largely by the construction industry un- 
der direction of the Corps, involves far 


tighter tolerances than the industry is 
accustomed to. 

In launching facilities for the first 
Titans and latest Atlas missiles, under- 
ground could house a _ 13-story 
building. In such facilities, 
must erect precision framework for sup- 
porting the missile and for operating all 
equipment involved and install electric 
power plants, air conditioning, mechani- 
cal equipment, and fuel-handling systems 
along with complete operational and liv- 
ing quarters for the Strategic Air Force 
crews who will man the missile-firing in- 


silos 
engineers 


stallations. 

Some of the problems faced by ‘civil 
engineers include the wide temperature 
ranges, from plus 100 degrees to minus 
320 degrees Fahrenheit involved in liquid 
fuel handling systems, with pipes and 
valves requiring pressures of thousands 
of pounds per square inch and pumping 
capacities of several thousand gallons per 
minute. Adding to their difficulties is the 
requirement for absolute cleanliness in 
building facilities for handling oxygen in 
which a single medium-sized particle of 
contamination could easily contribute to 
an explosion. 


Electronics for Titan—Hughes Air- 
craft Company has been selected by Mar 
tin for assistance in activating a Titan 
launch site at Mountain Home, Idaho 
Hughes will check out electronic launch 
equipment and missile systems and help 
Martin deliver an operational base to the 
Air Force’s SAC teams. 

The Mountain Home base is one of 
nine being activated by Martin. It will 
consist of three missile complexes, each 
having three 160-foot-deep 
tected by heavy steel and concrete doors 
Titan I will be based at Mountain Home ; 
Lowry AFB, Colo.; Beale AFB, Calif. ; 
Larson AFB, Wash.; and Ellsworth 
AFB, S. Dak. The larger, longer-ranged 
Titan II will be based at Davis-Monthan 
AFB, Ariz.; McConnell AFB, Kans.; 
Little Rock AFB, Ark.; and Griffiss 
AFB, N. Y. 

Each time a Titan ICBM hurtles down 
the Atlantic Range on a 32-minute, 6,000- 
mile test flight, it writes its own elec- 
tronic biography on 18 miles of magnetic 
recording tape. Inscribed on the tape are 
some 300 measurements flashed by radio 
signal to recording machines at Canaveral 
and other tracking stations along the 
Atlantic Range. (Continued on p. 858) 
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SPACE SYSTEMS: 
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FROM TALENTS TO HARDWARE 


LOOK TO GENERAL PRECISION 
FOR DEVELOPMENT, PRODUCTION 
AND SYSTEMS MANAGEMENT 


BOMARC-B 


CENTAUR 


POLARIS 


The talents and capabilities of the four divisions of 


General Precision, Inc., are heavily represented in the latest 
space systems, as well as in space-age hardware and weapons 

of all categories. The divisions are responsible for some system, 
subsystem or component on virtually every space vehicle, satellite, 
missile, rocket and aircraft now in operation or development. 


To make these broad capabilities available to the fullest of their 
combined potential, General Precision, Inc., has consolidated its 


four divisions for the systems management of major 
new space and weapons projects. 


A major space program can now draw upon more than 
2% million square feet of combined General Precision 
floor space and over 16,000 General Precision employees, 


including 4,500 scientists, engineers and technicians, 


This combination of talents and facilities, backed by the 
corporate financial resources of General Precision, Inc., 

makes it possible to develop, produce and manage a space system 
as an integrated package. 


GENERAL PRECISION'S DEMONSTRATED CAPABILITIES: 


NAVIGATION, 
GUIDANCE 
AND CONTROL 
SAMOS 
MIDAS 
ATLAS 
PERSHING 
POLARIS 
SUBROC 
BOMARC-B 
SKYBOLT 
B-70 

B-52 


TODAY'S 





COMPUTER 
TECHNOLOGY 
CENTAUR 
POLARIS 
ASROC 
SUBROC 
NAVY AIRBORNE 
BOMB-NAV 
FAA 
AIR TRAFFIC 
CONTROL 





DETECTION, 
TRACKING, 
ACQUISITION 
AND 


FIRE CONTROL 
VENUS STUDY 
TALOS 
NAVY ASW 

FIRE CONTROL 
POLARIS 





SIMULATION 
AND LOGISTIC 
SUPPORT 
CENTAUR 
BOMARC-B 
ASROC 
SUBROC 
B-58 

F-106A 
A3J-1 

F8U-1 & 2 
F11F-1 

DC-8 

707 

880 


DEMONSTRATED 
ACHIEVEMENTS 
SHAPE 
TOMORROW 


GENERAL PRECISION, INC. 


PRINCIPAL OPERATING SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
50 Prospect Avenue, Tarrytown, N.Y. 
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HOT 


SURFACE 
TEMPERATURES 


Thermochrom’ 


Temperature Indicating Crayons 


Easy to carry and use, Thermo- 

chrom crayons are indispensable 

when quick checks of hot surface 

temperatures are desired. A clearly 

visible, distinct change of color in- 

dicates temperature reached. All 

color changes are permanent and 

much easier to recognize than old- 

fashioned, melting type indicators. 

Heat indication accuracy is unaf- 

fected by high voltage, magnetic 

fields, ionized gases and static elec- 

tricity. Eighteen crayons cover tem- 

peratures ranging from 150° to 

1240°F. Crayons $2.00 each. Full Cojorful folder available 
assortment $36.00. 

Write for additional information or phone SWinburne 9-0500 


CURTISS (62) WRIGHT 


Princeton Division corporation Princeton, New Jersey 
Also available through AIRCO Distributors 
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Super Power Hydrogen Thyratron Test Set 








Dynamic 
solutions 
with 
creative 
ingenuity 


FXR’s high power electronics has produced 
| the Super-Power Hydrogen Thyratron Test 

| Set used as the tool for the development 
| of super-power modulator tubes. 


FXR’s top-rated position in High Power Electronics can 
be credited to extensive, specialized facilities. But most 
important in serving you are the creative abilities of 
FXR’s engineering staff. 


Perhaps a modulator problem similar to 
your own has already been solved by our 
technical group. An experienced FXR appili- 
cations engineer is just a phone call away. 








FXR, Ine. 


Design * Development * Manufacture 


25-26 50th STREET « RA. 1-9000 
WOODSIDE 77, N. Y. © TWX: NY 43745 











Within two hours these tapes are processed and give the ex- 
perts a quick look at the missile’s performance, telling how 
each piece of hardware in the missile functioned and where 
trouble spots might have occurred inscribed on some eight or 
nine miles of paper. To date, according to the Martin Company, 
prime contractor for the missile, more than 1,300 miles of tape 
and film recordings have been collected, giving engineers a com- 
plete look at the inner workings of the bird they created. 


Tracking by Camera—Tracking of an Air Force Titan 
ICBM, launched down the Atlantic Range from Canaveral in 
February, was accomplished by cameras installed at downrange 
tracking stations that recorded the Titan’s flight on film. An 
electronic blinker, powered by a small battery, flashed a 22- 
million-candlepower light at half-second intervals during the 
final phase of the second-stage flight. The ICBM’s path shows 
up as dots on the tracking cameras’ film. Analysis of intervals 
between the dots and their position relative to certain stars 
provides precise speed and location data about the flight path 


Minuteman Moves Ahead.—Silo and launch facilities for 
Minuteman have begun to be constructed at Vandenberg AFB, 
Calif., under a $2.5 million contract with Stolte Construction 
Company. Launch facilities will include rail spurs for mobile 
emplacements. Complete facilities will include two control cen- 
ters, one above ground and one below, plus a destruct package 
building. The latter will house materials used in test and train- 
ing launches for range safety in event of a malfunction. 

Construction has also begun on the Malmstrom AFB, Mont., 
Minuteman ICBM launching complex. Ground breaking in- 
augurated a $61 million program involving construction of 150 
underground launching silos and 15 concrete underground con- 
trol centers. 

Ellsworth AFB, Dak., is under discussion as still another 
Minuteman sate Rona with underground launchers for a3 
many as 150 missiles. The site is a support center for a 9-missile 
Titan squadron now under construction. Another Minuteman 
complex may be located near Pease AFB in New Hampshire 
and two mobile railroad squadrons are now under discussion for 
operation out of Hill AFB, Utah. 


Soft Ride for Polaris—Polaris is riding to work on an air 
cushion. To protect the 28,000-pound IRBM while in transit 
from factory to launching tubes, it is inserted in a special liner 
tube which, in turn, is cradled on ten air-spring assemblies and 
sandwiched between similar assemblies attached to each end of 
the case. 

The air-cushion system, using standard Goodyear rolling lobe 
air springs similar to those used on Atlas missile transport 
trailers, dampens railroad shock from 44-g longitudinal and 
17-g vertical loads normally experienced on a flatcar, to only 
2.6-g longitudinal and 2.5-g vertical loads, the latter well within 
Polaris design tolerance. 


New Safety Systems.—General Mills, Inc., is developing a 
safety system for handling rocket motors and fuel. The system 
will permit personnel to remain safely behind barriers while 
loading propellants, attaching nozzles, transporting to test 
stands, and positioning the bird for firing. 


Lightweight Air Conditioner—A lightweight, compact air- 
conditioning unit capable of delivering 50,000 Btu an hour, but 
weighing only a third of conventional units, has been designed 
for use in control vans for Hawk and Sergeant missiles and is 
now under test by Army Engineer Research and Development 
Laboratories, Fort Belvoir, Va. Weight and size reductions are 
gained by adaptation of aircraft-type components. 
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Dust. dirt, rain, snow, extreme cold or heat... these conditions 
do not vary the response or accuracy built into the LeTourneau- 
Westinghouse electric-control system/and auxiliary or assist drives. 


Simple, efficient, LW electrics eliminate many of the shafts, 

gears, and complex linkages common to other power systems that need 
frequent lubrication and adjustment. Electricity moves without 
friction and with no wearing parts. 


A heavy-duty AC generator, mounted in line with engine, supplies 

power for steering, for auxiliary drive-power, or for various work-operations. 
Electric current is sent through flexible insulated wires to 

weatherproof, high-torque, point-of-action motors. Spring-loaded 

brakes are released, and electric motors turn at top speed — in less 
than a second. Operating electricity is generated only when these 
point-of-action motors are in use... there is no continuous drag on the 
engine to rob horsepower or add to fuel consumption. 


More than 14 years of experience building more than 12,923 

off-road hauling machines — in service all over the world — proves the 
merits of the exclusive LW electric-control system. It is used on 

several military vehicles, including the U.S. Army “GOER”, illustrated 
below. LW electrics can be incorporated easily into other equipment 
assigned to LeTourneau-Westinghouse for design and production. 


For complete information, please write or call collect our 
Government Sales Office listed below. 
2310-ML-1 
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LeTOURNEAU-WESTINGHOUSE COMPANT Peoria, illinois, Ph. 674-7711 + 916 Ring Bidg., 


1200 18th St., N.W., Washington 6, D.C., 
Defense Products Department Ph. Federal 8-2191. 
Factories in Peoria, Illinois; Toccoa, Georgia; 
Indianapolis, Indiana; Paris, Ontario, Canada; 
Sydney, Australie; and Compinas, Brazil. 


A Subsidiary of Westinghouse Air Brake Company... Where quality is a habit 
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The Army’s Mission 


Hon. Etvis J. Stanr, Jr. 
Secretary of the Army 


LTHOUGH all the members of our 
armed services would be essential 

to victory in limited war, it cannot be 
denied that land units would play the 
dominant role under almost any circum- 
stances. However, the Army is by no 
means primarily a limited-war force. In 
an all-out war the Army will have a 
most significant role, which may not be 
as generally recognized as it needs to 
be. Our Army must have the capability 
in general war to meet and defeat enemy 
forces in the wake 6f the damage caused 
by nuclear exchanges. It must then be 
prepared to exercise direct, full-time, and 
comprehensive control over the land, the 
resources, and the peoples of the enemy. 
The Army will also play a key part in 
the defense of the United States from 
enemy attack through the air. In 
connection, I submit that we must con- 
tinue, as a matter of high priority, to 
develop an effective antimissile defense. 
In preparing to rebuff any kind of 


this 


aggression—all-out nuclear aggression or 
anything less—it seems obvious to me 
that we United States 
combat-ready forces overseas. The Amer- 


must maintain 
ican serviceman on the ground is a liv- 
ing symbol of our readiness to contribute 
to the common defense—a symbol that 
allied people and the aggressors can both 
effective deterrent 
and an in- 


see—a _ visible and 


against limited aggression 
dispensable element in meeting it if it 
occurs. ... 

Another essential element 
ward strategy is the ability to reenforce 


in our for- 


rapidly our forces overseas. This capabil- 
ity would be required in all forms of war. 
Our active Army maintains forces in the 
United States for this three 
divisions of which are in the Strategic 


purpose, 
Army Corps, the Army’s “fire brigade.” 
Jeyond that, we have the forces of our 
National Guard and Army Re- 
serve. These forces, I am con- 
vinced, must be kept at a very high state 
of combat readiness to support our active 


Army 
reserve 


Army in an emergency. 

We also must have available sufficient 
airlift 
where they have to go with all possible 
speed. In this connection, it should be 
noted that timely action already has been 
taken by the Administration to beef up 
our Air Transport fleet by the immediate 


to get our combat reenforcements 
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procurement of a substantial number of 
additional cargo planes which will, in 
President Kennedy’s words, “better as- 
sure the ability of our conventional forces 
to respond with discrimination and speed 
to any problem, at any spot on the globe, 
and at any moment’s notice.” 

It seems evident to me that the attain- 
ment of virtually every defense objective 
depends to a major extent upon the com- 
plete, perceptive, and sustained coopera- 
tion of American industry and our armed 
forces. The necessity of being ready for 
commitment to any point on the globe 
creates requirements in all the services 
for weapons equipment without 
parallel in our history. Our combat forces 
of all types must be able to react faster, 
cover more ground, protect larger areas, 
disperse and regroup faster than ever 
before. Defensively, they must be able 
to concentrate quickly and in sufficient 
strength to halt and defeat an enemy 
attack without themselves becoming a 
likely nuclear target. This requires greater 
firepower, mobility, and command con- 
trol than ever before.—Given before the 
Electronic Industries Association, Wash- 


ington, D. C. 


and 


Search for Reliability 


Lieut. Gen. B. A. SCHRIEVER 
Commander, Air Research and 
Development Command 


HERE is a new technical area now 

emerging as a major field of interest 
to my Command. The Air Force always 
has been concerned with reliability. We 
are now interested in the reliability that 
can be achieved in electronic and servo 
subsystems by patterning their functions 
on the behavior of living organisms. 

In September of this past year it was 
my privilege to address a symposium at 
the Wright Air Development Division in 
Dayton, Ohio, convened to explore this 
new area of technology—bionics. As I 
stated at that meeting, when we consider 
that the human brain contains at least a 
thousand billion neural elements, we can 
understand that these may provide mod- 
els leading to significant contributions to 
miniaturization. 

This is a goal which deserves our ut- 
most efforts; for under these conditions 
such mishaps as total catastrophic failure 
could become a thing of the past. If we 
analyze how living mechanisms operate, 
we see that although they can be dam- 
aged, in the majority of cases operation 


is still possible. While this means de- 
graded functioning, if the threshold is 
high enough, it is operational none the 
less. This philosophy can mean significant 
improvement in the total reliability and 
effectiveness of our guided-missile and 
space systems. 

When such concepts were postulated 
in the premissile and presatellite era, they 
were not readily accepted. Reliability was 
based on the availability of an adequate 
maintenance environment. We must think 
in terms of the requirement for 
space systems. Reliability must take on 
a new meaning. We are interested in 
satellite systems having at least an 8,000- 
hour operable life with zero maintenance. 
This will place heavy demands on in- 
dustry, both in the areas of miniaturiza- 
tion and reliability. 

Another area in which significant ad- 


new 


vances have been made is in the molecular 
electronics programs. Today these pro 
grams are evolving from the early be- 
ginnings of little more than sophisticated, 
integrated circuits to the point where we 
are now employing the basic characteris- 
tics of the materials to provide electronic 
functions... . 

The lessons of the past should make it 
clear that unparalleled opportunities await 
us in the age of space. I personally be- 
lieve that the immediate future will be 
both the most exciting and most chal- 
lenging era ever faced by man. It is an 
era ripe for progress, but remember the 
words of the slogan—“The future be- 
longs to those who prepare for it.”— 
Given at the Fourth Annual Miniaturizsa- 
tion Awards Dinner, New York, N. Y. 


The Challenge of Space 


Ap. ARLEIGH BURKE 
Chief of Naval Operations 


ONTROL of the seas was a vital 

principle of warfare long before oars 
gave way to sail. And control of the seas 
will continue to be vital long after the 
nuclear reactor gives way to some yet 
undiscovered source of power. To many, 
of course, the most dramatic and imag 
inative advances are being made in space, 
in astronautics. Here, man is just on the 
threshold. 

In 1961 we are looking at space the 
way we looked at aviation in 1910. Just 
as we did then, we can forecast a few 
capabilities with high assurance, but oth- 
ers will unfold only with continued ex- 


periments. (Continued on p. 862) 
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No. 4 in the series of A.O.A. monographs on Civil War armament 


NOTES ON CAVALRY WEAPONS 
of the American Civil War 


By Col. Berkeley R. Lewis 


This, the fourth and last in a series of monographs 
on Civil War armament, is devoted to weapons used 
by both the Union and Confederate cavalry. Two 
weapons—the revolver and the breech-loading car- 
bine—were brought to a high degree of perfection 
during the Civil War. 


32 Pages 


$1 to A.O.A. members 


Colonel Lewis, a well-known weapons historian 
and small-arms expert, has illustrated this précis 
with 129 photographs—most of them taken of his 
own collection of cavalry weapons. Seldom, if ever, 
has a collection so pertinent to the text been avail- 
able for public study. 


$2 to nonmembers 


— ALSO AVAILABLE — 


Noes on Ammunition 
of the American Civil War 


By Col. Berkeley R. Lewis 


A detailed study of the small-arms and artillery ammu- 
nition used in the Civil War. Included are descriptions, 
charts, lists of ammunition types, and authentic drawings. 
Colonel Lewis covers a period of many advances in ammuni- 
tion which greatly influenced military arms and tactics. 


$1 to A.O.A. members 


$2 to nonmembers 


32 pages 


Notes on Ordnance 
of the American Civil: War 


TO: A.O.A. Book Service, Mills Building, Washington 6, D. C. 


By Harold L. Peterson 


The essential information | 
on the principal small-arms 
and artillery used by ‘ both 
armies in the Civil War, in- | 
cluding charts, illustrations, 
and authoritative text giving 
performance and military 
characteristics. Written by 
Harold L. Peterson, National 
Park Service historian and a 
recognized authority on 
American arms and armor. 


Send me 


| My check for $ 


PLEASE 
CHECK 
ONE 


20 pages $2 to nonmembers 


$1 to A.O.A. members { 


CITY, ZONE, STATE .. 


* Use application on page 7 34 to enter new membership. Send with dues and this order 


Notes“on Naval Ordnance 


of the American Civil War 


By Eugene B. Canfield 


Innumerable facts and statistics—heretofore not readily 
available to the Civil War student—or the naval guns, 
ammunition, torpedoes, and mines used by both the North 
and the South. Included are 20 illustrations, plus charts giv 
ing the characteristics of naval guns used, and ships sunk or 
damaged by torpedoes during the War Between the States. 

The author, Eugene B. Canfield, is known for his schol 
arly studies on the history of artillery, the American Civil 
War, and the art of war. 


24 pages $1 to A.O.A. members _ $2 to nonmembers 


ORDER YOUR COPIES NOW! 


copies of Notes on Cavalry Weapons of the American Civil War 
copies of Notes on Naval Ordnance of the American Civil War 
copies of Notes on Ammunition of the American Civil War 


copies of Notes on Ordnance of the American Civil War | 


is enclosed. 
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This is systems capability } 





The Columbus Division of North American 
Aviation is one of the most complete centers 
of advanced systems technology in the world. 
Much of the progress in our modern technol- 
ogy was pioneered in the extensive facilities 
operated by the Columbus Division. Here 
practical production evolves swiftly from 
original concepts. Economy through effi- 
ciency is the constant theme. This is true 
systems management capability...this is the 
Columbus Division. 


COLUMBUS DIVISION OF ae 
NORTH AMERICAN AVIATION 


Columbus, Ohio 





A8J VIGILANTE. Navy’s A3J set a new world’s record, fly- 
ing to 91,450 ft. carrying a payload of 2,204 lbs. The ver- 
satile, carrier-based A3J can perform high or low level 
missions in any weather, from any attitude, day or night. 
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THE BIG “EAR.” World’s largest radio telescope reflector, 
six hundred feet in diameter, is being built by Columbus 
for the Navy in Sugar Grove, W. Virginia. Columbus is 
also building a complete antenna system for the USAF, 
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at NAA-Columbus 





TWO-IN-ONE TARGET MISSILE. New target missile NA-273 can carry out high- 
or low-level missions equally well. It performs from ground level to 60,000 feet, 
and from subsonic through Mach 2. Under development for the Army by the 
Columbus Division, it is launched by a rocket, and powered in flight by ramjet 





V/STOL FACILITIES. New six-degree-of-freedom flight simulator is part of facil- 
ities set up by Columbus Division to study requirements of vertical and short 
takeoff and landing aircraft design and development. Other v/STOL facilities 
include low-speed to transonic wind tunnel and unique lightweight ejection seat. 
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We face hazards to human beings in 
space that will tax the talents of our 
nation’s best medical scientists. What 
will happen to a man who is weightless 
for an extended period? What affects 
will space travel have on body fluids, on 
blood circulation, on muscle tissue? How 
can we shield man from the deadly ef 
fects of cosmic radiation? Our knowl- 
edge of the space environment is just 
beginning. 

Someday man will set foot on the 
moon. Someday man may even explore 
the reaches of outer space. But whatever 
break-throughs occur, the Navy, of 
course, will be most interested in those 
space programs which will permit us to 
do our naval job more effectively here 
on the earth’s surface. The Navy has 
already proved the feasibility of using 
space satellites for navigation purposes. 

In just a few years the Transit satellite 
navigation system will be operational, 
furnishing amazingly accurate positions 
to our forces in all kinds of weather. In 
the future, satellites will provide com 
munications to link our widespread fleets 

Weather satellites, already a proven 
concept, will provide worldwide weather 
data for analysis and forecasting. Recon- 
naissance satellites wiil relay tactical data 
to control centers where our commanders 
will put computers to work on the im- 
ponderables of battle. Space technology 
will improve the tools of command, so 
necessary to control the tools of war 

Yet in addition to the unknowns of 
outer space, there exists another vast 
area within the boundaries of our own 
planet, whose mysteries also remain un- 
solved. The conquest of “inner space,” the 
exploration of the unfathomed depths of 
the seas, presents another great challenge 
The riddles of the seas are countless. 
Today we know more about the surface 
of the moon than we do about the floor 
of the oceans. 

From our study of marine life we know 
that some of these animals possess well- 
developed abilities in navigation, detec 
tion, and communications. These capabil 
ities in many cases are better than the 
Navy's best equipment. Why, for exam- 
ple, does an entire school of fish wheel 
at precisely the same moment and settle 
on exactly the same course, as though 
by signal? How can a shark unerringly 
sense which of its prey is disabled, which 
is the weakest, which is most afraid? 

As these secrets are revealed through 
research and experimentation, we can 
design new equipment using the same 
principles. Because of our vital task of 
antisubmarine warfare, the Navy is di 
recting a concerted effort toward im 
proving our knowledge of the often hos- 
tile environment of the seas.—Given be- 
fore the American Association of School 


Administrators, Philadelphia, Pa 
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Small gas turbines 
soon to surpass piston engines 
for competitive applications 


by Herbert Kunzel, President 


Solar Aircraft Company 
A Subsidiary of International Harvester Company 


The gas turbine engine has made news this year as it has 
expanded into new and broader applications in the prime 
mover field. Behind this advance is continuing improvement 
in design and production. Even more advanced gas turbines 
will be developed in the next few years. In the small engine 
class (under 1000 hp) gas turbines will soon surpass over- 
all piston engine performance and cost for competitive 
a plications. They will also retain the inherent advantages 
of the gas turbine over the reciprocating engine. 

One of the major reasons for this prediction is an 
impressive improvement in 
gas turbine economy. Pre- 
viously, fuel consumption 
and high initial cost have 
kept the turbine out of all 

but selected power assign- 
- ™ ments. Industry and the 
military both thought the 
engines too expensive for 
most applications. 
1955 Through constant 

YEAR improvement, however, 

Solar has been steadily 

bringing simple cycle, 
small turbine specific fuel consumption down to an area 
competitive with piston engines. The fuel consumption of 
Solar’s early 50 hp engines in 1948, for instance, was about 
2.25 Ib/hp-hr. The 1100 hp Saturn engine, which went into 
production this year, has the excellent simple-cycle fuel con- 
sumption of only .63 Ib/hp-hr. Solar’s experienced engineers 
improve life, “producibility;’ and performance characteris- 
tics with each new engine. At the same time, production 
costs are lowering rapidly. 

Another significant advance in Solar turbine development 
has been the evolution of a unique design philosophy. Most 
gas turbines fall into one of two extreme categories: 1) 
Lightweight, high horsepower aircraft turbines, built to be 
as light as possible (about % to % Ib/hp), and 2) conven- 
tional industrial engines designed along the lines of steam 
turbines with a ratio of about 10 Ib/hp. Both have inherent 
disadvantages. The aircraft turbines are relatively delicate 
with consequent problems of frequent overhaul and short 
life. Massive engine design, on the other hand, involves 
unnecessary bulk and difficulties with thermal lag and dis- 
tortion. In either case, inherent advantages of the gas tur- 
bine engine are diminished and initial cost is adversely 
affected. 

Solar’s approach has been to develop a family of gas tur- 
bines that have both long life and light weight. The Saturn 
engine, with a weight-to-power ratio of 1.1 Ib /hp, is heavier 
and more rugged than aircraft engines but much lighter 
than the usual industrial gas turbine. Although it is designed 
for long life, it has no more materials than are necessary to 
satisfy structural and thermal requirements. 
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Promising even further improvements in the turbine 
engine is the combination of Solar with International Har- 
vester Company this year. IH saw the advantage of more 
power per pound several years ago. Their research and 
development has stressed performance and much work has 
been done by them on regenerative cycle turbines to reduce 
fuel consumption. 

To basic research, they have added their many years of 
experience and leadership in high performance and low cost 
through efficient production of many thousands of IH 
engines for trucks, construction equipment and farm 
machinery. 

Solar’s successful Saturn engine development team and 
the combined research and resources of the two firms are 
now focused on further engine development in the area 
below 1100 hp. Preliminary design for a turbine in this 
range indicates that the following standards are feasible: 

1. A life cycle equal to or better than conventional diesel 
engines — with considerably less maintenance. 

2.-Fuel consumption in the .4 to .5 lb/hr range. 

3. Cost competitive to conventional reciprocating 
engines. 

4. Inherent ease of starting and operation in a wide 
variety of climatic conditions. 

5. Small size and light weight. 

Developments like these are certain to continue the 
increase in turbine applications and use. 

For additional information write to Dept. J-10, Solar 
Aircraft Company, San Diego 12, California. 


Saturn engine powering oil well fracturing unit 





SOLAR 


AIRCRAFT COMPANY 


A subsidiary of international Harvester Company 
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He took the luck out 
of heads or tails 


This AMF engineer had a delicate 
problem: to accomplish the separa- 
tion of the expended stages of a 
multi-stage rocket. If separation 
occurs too soon, thrust in the nearly 
burned out stage may exceed the 
aerodynamic drag, the tail overtakes 
the head, and...boom. A million dol- 
lar collision and no insurance. 

His solution: An acceleration 
switch that turns the burned out 
stage loose at the right split second 
...a Switch that makes rockets think 
for themselves. 


His switch is compact. It is de- 
signed to work in any missile at any 
range with any payload. It is ingen- 
iously simple in conception, design, 
and operation. A spring is attached 
to a free swinging hammer, the 
spring force acting to pull the ham- 
mer against the contact plate. At 
calibration the spring can be set to 
oppose any G from 1 to 100. When 
the missile is launched, the hammer 
is held back by the acceleration 
forces until the stage decays to the 
desired separation G. When the 
spring force overcomes the forces 
of acceleration, the hammer comes 
forward, strikes the contact plate, 
and the circuit required to make 
separation is closed automatically. 
No guesswork, no luck, no collision. 


Single Command Concept 


This simple solution to a tricky 
problem reflects the resourcefulness 
of AMF people. 

AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities. Its purpose: To 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster...in 
* Ground Support Equipment 
* Weapon Systems 
* Undersea Warfare 
* Radar 
* Automatic Handling & Processing 
* Range Instrumentation 
¢ Space Environment Equipment 
* Nuclear Research & Development 

GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 


engineering and manufacturing AMF has ingenuity you can use... AMERICAN MACHINE & FOUNDRY COMPANY 
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LOAD CELL SYSTEM 
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READS DIRECTLY IN POUNDS 
NO CIRCUIT BALANCING. NO 
CHARTS. CHOICE OF TENSILE 
COMPRESSION OR PUSH-PULL. 


Designed upon differential transformer principle. Has no internal 
gears, levers or linkage to bind or wear. 

Dillon Load Cells are accurate to within 44 of 1% of full ca- 
pacity at any point on dial. Non-magnetic. Sensitive to load 
change of 1/10th of 1% of scale capacity. Tare loads up to 30% 
can be quickly canceled. Linear dial spacing made possible due 
to fact that output from Load Cell is in exact linear relation to 
mechanical displacement. 

12 volt DC battery operated model or straight AC model op- 
tional. As many as four Load Cells may be used with one Indicator 
which totalizes individual loads. Minute elonga- 
tion of Load Cell, even when operating at peak, 
varies between .002” and .004” depending upon 
capacity. 

Load Cells are fully sealed. Most capacities 
are of beryllium copper. Can't rust or corrode. 

Explosion-proof versions can be supplied on 
order. AN type sockets and plugs used through- 
out with heavy duty cable. 

Temperature compensated circuit utilizes semi- 
conductors entirely. No tubes. No complicated, 
troublesome amplifiers. Load Cell safety factor 
is 4-1. Hysteresis is less than 1/10th of 1% 
of full scale capacity. Recorder jack is standard. 

27 DIFFERENT CAPACITIES from as low as 0-150 pounds up to as 
high as 0-200,000 pounds. Variety of connectors such as swivel 
hooks, cable sockets, threaded studs, etc., available as accessories. 


COSTS YOU NOTHING TO INVESTIGATE. WRITE Lc-2 
TODAY FOR PROFUSELY ILLUSTRATED BROCHURE. 
WRITE DEPT. 121 
oh); 14628 KESWICK, sr. 
PHONE: STate 
Ww.c. 1 | & CO.,INC. VAN NUYS 76, CALIF. 
866 





Reviews in this issue by: 





Loren E. Bo.iinGer, aeronautical engineer, assistant professor, 
Ohio State University, Columbus, Ohio. 

Cor. Georce S. Brapy, consulting engineer, author, editor, 
Washington, D. C. 

F. W. Foster Gieason, military historian, ordnance analyst, 
editor, Washington, D. C. 

Cor. CHARLES McKNIGHT, ordnance engineer, metallurgist, his- 
torian, and former company executive, Fork, Md. 

Cor. Benyamin S. MESICK, engineer, educator, author, Uni- 
versity of Arizona, Tucson, Ariz. 

Lieut. Cor. S. M. SMoLENSKY, engineer, Alexandria, Va. 

Capt. J. M. P. Wricut, naval ordnance engineer, logistician, 
editor, Washington, D. C. 


The Taste of Courage. Edited by Desmond Flower and 
James Reeves. New York: Harper & Brothers. 1,120 pp. 
$10. 


THIS book is a compendium of the Second World War— 
a compilation of records and accounts of that conflict, written 
by the articulate few from the inarticulate mass. These ac- 
counts tell in detail of the experiences and emotions of people 
during this war—people in uniform and out, people of high 
and low stature, people fighting and people fleeing, people 
living and people dying. 

The reader shares the responsibilities and the thinking of 
the VIP’s and the leaders, lives again with the fighting man 
through monotonous: waiting and cold-sweat combat, cringes 
in the wreckage of cities under the crump of bombs, sickens 
with disgust and horror in genocide prison camps, and in the 
end reads in the firestorm of the Hiroshima device the promise 
of a better world, dedicated to the dignity of man. 

This anthology is, in effect, a monstrous mosaic. Thousands 
of shards, differing in color, shape, and size, are fitted together 
by masters’ hands to merge into a single colorful, meaningful 
picture of the war. This is not history: it is a collection of 
material with which and from which history is written. And, say 
the editors hopefully, it offers to the future generations a de- 
tailed picture of what may be the last war of its kind. 

The historian will use this work as a tool and as a source 
book, the student of history will get both background and 
minute detail, while the knowing reader, recognizing it as a 
great contribution to the literature of war, will find it to be 
of engrossing interest with a fascination like that of a kaleido- 
scope. 

It is noted with pleasure and in passing that excellent maps, 
adequate in number and coverage for the broad subject, differ- 
entiate this volume from many recent books on not-so-recent 
wars.—CHARLES MCKNIGHT. 


Confederate Strategy from Shiloh to Vicksburg. By Archer 
Jones. Baton Rouge: Louisiana State University Press. 
261 pp. $5. 

Thuis is a thoughtful evaluation of Southern general strategy 

during the critical months from April 1862 to July 1863. The 
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A truck or tank can appear as solid as the Rock We can supply those parts now—and for as many 
of Gibraltar. years to come as you may need them. What’s 


; TA awe < . : . »L  ] . 
But it takes only one broken part to make it as more, if we do not have a part in stock we'll make it. 


immobile as a child’s cast-off-go-cart. Little wonder that 40 nations now look to us as 
their Number 1 source of supply. Would you like 
our free Master Parts Catalog? Just write us at 
Minneapolis 11, Minn., U.S.A. Or cable Norauto. 


Yet, there’s no need for missing parts to reduce 
your military vehicles to a ghost fleet. 


You can “keep ’em rolling” simply by calling on 
Northwestern Ordnance Parts Division. North- 


western is the only commercial source in the world | gn ~-h% es | 
“eimeec® ~~ - ~ } 
that manufactures and supplies service parts for co ~ - 
all types of models of U.S. made tactical and = ORDNANCE PARTS DIVISION 
combat military vehicles. i NAPCO INDUSTRIES, INC. 
OTHER NAPCO DIVISIONS : Power-Pak Axle Div., Highway Safety Appliances Div., Crab Tractor Div., Federal Truck Div., Replacement Parts Div., Special Products Div. 
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FULLPHENE 


2-WAY ACTION 
Germicidal 
Detergent 


a powerful germicide 
plusa 

highly effective 
soapless detergent 


FULLPHENE cleans and disinfects in one operation. FULLPHENE com- 
bats a wide variety of disease-producing bacteria and fungi, even 
the antibiotic-resistant strains of ‘Staph’ and TB bacilli. 


NON-INJURIOUS = Diluted as directed, FULLPHENE is non-toxic, 
non-irritating and non-staining. Safe for general use on all composi- 
tion floors and properly sealed wood floors. 


DEODORIZES — Leaves air clean and fresh .. . no “cover-up” odor. 
WORKS WELL in hot or cold, hard or soft water. No soap film, 


RECOMMENDED FOR floors, woodwork, walls, furniture, lockers — 
even launderable items. ORDER IN 1, 5, 30 or 55 gal. drums from 
your Industrial Products Division Representative, or write: 


INDUSTRIAL PRODUCTS DIVISION 


THE FULLER BRUSH COMPANY 
EAST HARTFORD 38, CONNECTICUT 
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NORTHERN PUMP 
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Guided Missile 
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author has given much attention to the oft-neglected civil high 
command, in particular to Secretaries of War Randolph and 
Seddon. Considerable new light is cast on the most controversial 
figure of the Southern government—President Davis. 

Readers of Civil War history long have noted how rela- 
tively neglected has been the Western fighting. Jones does much 
to undo this imbalance. The three maps would seem rather 
scanty but are not entirely inadequate for their purpose. With 
such a veritable flood of “general-information” books that mark 
the opening of this Centennial year, it is good to see some 
quite thorough works appearing —F. W. Foster GLeason. 


Off-The-Road Locomotion. By M. G. Bekker. Ann Arbor: 

University of Michigan Press. 220 pp. $10. 

GREAT improvements in transportation through the air have 
been made because of studies of aeronautical science, includ- 
ing the parameters of lift and drag. In off-the-road locomotion, 
similar terms are used in the study of the flotation-traction ratio 
of a land vehicle. 

While many recognized authorities have written much thicker 
volumes to explain the relationship between the shape of an 
airplane wing and its air environment, Bekker has condensed 
into a text of less than 200 pages a reasonable explanation of 
how soil properties should be considered in connection with 
the design of a cross-country vehicle, whether it is moved on 
a continuous track or on wheels. 

Based upon the unit power of propulsion required for animal 
locomotion, the author shows that even though tracked and 
wheeled vehicles may approach or exceed the efficiency of 
walking and running on hard smooth ground or paved road, 
the efficiency of either type of vehicle during locomotion on 
soft ground falls off significantly while the corresponding effect 
on animal locomotion is almost negligible. 

The increase in of a 
tracked vehicle due to going “off-the-road” raises the power re- 
quired for propulsion from 7 to 10 horsepower per ton, or by 
a little over 40 per cent; but for a comparable wheeled vehicle 


motion resistance to the locomotion 


under similar conditions, the increased power requirement would 
be from 3 to 15 horsepower per ton, or 5 times as much. 

These ratios demonstrate the desirability of using a properly 
designed tracked vehicle for cross-country locomotion and the 
need for knowledge of terramechanics by engineers concerned 
with the design of any vehicle. 

To quote Bekker, “Future off-the-road vehicles may be as 
much related to the present ones as an early propeller-driven 
aircraft is related to a jet.” Technological developments in 
combustion, fuels, and materials have led to great improve- 
ments in the current concept of vehicle design. In addition, the 
“train” concept of coupling together cars of the same weight 
and size has been used to control the unit pressure under each 
vehicle. 

More consideration must be given to the ratio of length to 
width and to the shape of vehicular elements that will be in 
contact with the ground, soil, snow, or both. The form, size, 
and spacial orientation of the ground-contact surface must be 
developed to produce maximum thrust-weight ratio and hence 
the optimum performance in the given environment. 

After giving a brief but comprehensive summary of the physi- 
cal and geometric properties of soil, mud, and snow as they 
constitute terrain surface the author describes “flotation,” point- 
ing out the basic factors that determine flotation and the rela- 
tionship between flotation and soil conditions. It is demon- 
strated that the “soil thrust” less “motion resistance” gives the 
useful force to accelerate the vehicle, climb slopes, or pull loads, 
called “drawbar pull.” 

Possible improvements in existing trends of off-the-road ve- 
hicle development are suggested and theoretical concepts to ac- 
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Bourns Offers Total Transducer Capability 


Bourns offers you the full spectrum of transducer capabilities— 
research, development, production, quality control and environ- 
mental testing. From concept to completion, Bourns maintains 
rigid surveillance over the manufacture of every part of every 
instrument. 

Need transducers for position? Pressure? Acceleration? Bourns 
can fill your order for 10 units or 1000, each instrument con- 
forming exactly to your requirements, each instrument delivered 


NUMBER 14— INSTRUMENT SERIES 


with a detailed certificate of inspection and calibration. Unusual 
problem? Bourns engineers, credited with many of the indus- 
try’s most notable innovations, will provide a solution that meets 
your specs, your budget and your deadiine—a solution backed 
by an 11-year record of reliability in virtually every major U.S. 
missile and space program. 

Write for new instrument summary brochure. 
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Announces that 
FRANKLYN E. STEVENS, Jr. 


has become associated with 
the organization in connection 
with the development of 


TECHNICAL SALES 


Pyrofuze is a bimetallic product (Patent No. 
2,911,504) that at 650°C. alloys exothermically 
to create temperatures up to 2500°C. Used in 
missile applications as primary initiator, heat 
source, destructible retainer or support; and as 
an electrical switching device, 


PYROFUZE «ow. 


An Affiliate of Sigmund Cohn Corp. 
121 So. Columbus Ave., Mount Vernon, N.Y; 














A.O.A. DIRECTORY AND INDEX 


@ The Annual A.O.A. Directory for 1960-1961 is still 


available. It contains rosters of the national Council, 
officers and directors, and advisory board of the As- 
sociation. It also shows the officers and directors 
of each local A.O.A. Post and the members of the 
national Technical Divisions and Sections. The Direc- 
tory also includes the Honor Roll of the Company 
Members of the Association, and an organization chart 
of the national society. It is available to A.O.A. mem- 





bers only. 
— 


The Index to Volume XLIV of OrpNaAnce also is 
available. It is arranged alphabetically by subject 
and author with title page for binding and covers 
issues No. 235 (July-August 1959) to No. 240 (May- 
June 1960) inclusive. The Index to Volume XLV will 


be available next month. 


e@ Address requests to: 


AMERICAN ORDNANCE ASSOCIATION 
Mills Building . Washington 6, D.C. 
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complish these improvements are stated. The criteria of “soil 
trafficability” is defined, and plans for pertinent research are 
outlined in the last chapter of this highly informative book.— 
B. S. MEsIcK. 


The Great Sea War. Edited by E. B. Potter and Fleet Adm. 
Chester W. Nimitz. New York: Prentice-Hall, Inc. 468 
pp- $7.95. 

PROFESSOR Potter and his writing team backed by Fleet 

Admiral Nimitz have produced an account of the naval phases 

of World War II that is correlated expertly with the over-all 

strategic considerations of the Allied High Command. They 
have also phased in sufficient background on land actions to 
give the reader a profound appreciation of the over-all struggle. 

The presentation is facilitated by disregarding the chrono- 
logical order of events in favor of describing the sequence of 
operations in one area at a time, requiring a minimum of jump- 
ing back and forth over the globe. Maps and diagrams are 
adequate. Numbers and dates must have been kept to a mini- 
mum so that the authors could introduce brief comments on 
the difficult decisions faced by commanders in aumerous inci- 
dents. 

This makes the “The Great Sea War” especially interesting 
reading and provides a splendid background for anyone who 
wishes to study the many naval actions that have been covered 
at length by American, British, German, and Japanese authors. 

It is interesting to note that this book was taken almost 
bodily from “Sea Power” released a few months ago by the 
same writing team and publisher. For about $7.00 more you 
can get the history of naval actions and their influence on his- 
tory since the days of the Phoenicians —J. M. P. Wricur. 


Hitler Confronts England. By Rear Adm. Walter Ansel, 

U.S.N. (Ret.). Durham: Duke University Press. 348 pp. 

7.50. 
Hiap “Operation Sea-lion,” the proposed invasion of England, 
been launched in the summer of 1940 immediately. after Dun- 
kerque, almost every chance was on the side of its success, al- 
though it is quite certain that the loss of the island would not 
have brought the British Empire to terms with Hitler. 

After Dunkerque there was military equipment in England 
for only one army division. Aircraft production had not yet 
been built up sufficiently to replenish daily losses. In July 1940, 
Churchill proposed the removal of the seat of government to 
Canada, though he had no intention of doing so without a bit- 
ter last-ditch fight for England 

But the expected invasion did not come, and Germany 
dissipated its air superiority in terror air raids of little mili- 
tary value. The reasons given have been various, but Admiral 
Ansel has done a superior job of analysis of original German 
source material to determine the real causes for the failure. 

Hitler’s otherwise astute mentality lacked natural human 
morality and did not always produce logic. However, his inva- 
sion plan was sound, but he was unequal to the task of over- 
coming interservice rivalries. His intuition of British “Friedens- 
bericht” told him that England would never submit to terror, 
but he gave in to Goering’s air quackery and swaggering con- 
fidence that he could terrorize the English by bombing; more- 
over he could not bring himself to issue firm orders to the 
navy whose admirals had an intrinsic fear of British seapower. 

But perhaps the greatest cause of Hitler’s indecision in launch- 
ing the attack was his belief that the English would see with 
him that Soviet Russia was the real enemy of civilization and 
that peace terms could be arranged with Britain after a show of 
might. The book should be studied for its lessons in over-all 
military cooperative planning rather than as a text on opera- 
tions logistics —Gerorce S. Brapy. (Continued on p. 872) 
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Broad range of Dow-produced shapes for M113 at FMC’s Ordnance Division plant 


DOW ALUMINUM 
EXTRUSIONS HELP CUT 
ARMORED VEHICLE 
WEIGHT IN HALF! 


More than 50 miles of tough aluminum extrusions from 
Dow have gone into the Army’s new M113 armored 
personnel carriers designed and built by Food 
Machinery and Chemical Corporation. The M113 is a 
rugged amphibious vehicle which weighs less than half 
as much as its predecessor all-steel carrier. On 1700-, 
3000, 5500-, and 13200-ton presses, Dow’s Madison, 
Illinois, plant extrudes the many required shapes in 
aluminum 5083, an alloy with high strength after 
welding and excellent corrosion resistance. From years 
of extrusion experience, Dow can produce parts from 
this alloy, as well as other alloys in the 5000 series, in 
the tolerances and volume required by the M113 
program. For more information on aluminum products 
from Dow, write The Dow Metal Products Company, 
Merchandising Dept. 1101DF5, Midland, Michigan. 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 
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AiResearch’s design and manufac- 
turing capability covers many types 
of automatic sequencing controls 
such as those for missile ground 
checkout, controlling drone and 
missile flight profiles, and auto- 
matic elevation and leveling of 
radar antennas and missiles. 

Above is an AiResearch sequence 
controller for cabin temperature of 
a jet airliner. It assimilates 25 sen- 
sor element inputs and supplies 
command signals to 18 amplifier 
channels. Consisting of servo- 
operated potentiometer cards, cam 
switch programmer and other 
electromechanical components, it is 
another example of AiResearch’s 
over-all ability to design and pro- 
duce intricate and complicated 
servo systems. 

The most experienced company 
in the development and production 
of control systems for airborne 
and ground use, AiResearch is an 
industry leader in electromechani- 
cal systems and components of all 
types for aircraft, ground handling, 
ordnance and missile systems. 


OTHER ELECTROMECHANICAL 
COMPONENTS AND SYSTEMS 


AC and DC Motors, Generators and 
Controls * Static Inverters and Con- 
verters * Linear and Rotary Actuators « 
Power Servos * Hoists * Temperature 
and Positioning Controls * Sensors 
Programmers * Missile Launchers + 
Radar Positioners * Power Supplies * 
Williamsgrip Connectors 


Your inquiries are invited. 


AiResearch Manufacturing Division 


Los Angeles 45, California 
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Russia’s Rockets and Missiles. By Al- 
bert Parry. New York: Doubleday & 
Company. 382 pp. $4.95. 

EVER since the orbiting of Russia’s 

Sputnik I in 1957, we have 

asked ourselves, “How situa- 


October 
could this 
tion develop?” 
ports to answer that question. 

The author, Dr. Albert 
born in Russia; eventually he joined the 
faculty of Colgate in 1947 and set up the 
present program of Russian studies there. 
He has the advantage of being able to 
translate Soviet writings directly. 

In this volume he traces Soviet rocket 


Parry, was 


progress from the time of the Czars and 
reviews the details of known Soviet mis- 
their sub- 
“Polaris-type” 


siles, including program for 
weapons. 
what the 


about 


marines with 
Most interesting, however, is 
Russians say and what we know 
their Sputniks, Luniks, and so forth. 
Although not much is revealed officially, 
some accounts have been published in 
Soviet journals of their man-in-space ef- 
forts. Failures apparently have occurred. 
“Russia’s Rockets Missiles” is 
not a highly technical book—it is a most 


Soviet program 


and 


readable account of the 
that will absorb the interest of both the 
engineer and the layman.—Loren E. Bot- 


LINGER. 


They Fought for the Union. By Francis 
A. Lord. Harrisburg: Stackpole Com- 
pany. 375 pp. $12.50. 


Dr. Lord is an historian of considerable 
experience. His service with infantry, with 
cavalry, and finally with Army intelli- 
gence has given him a sense of military 
values not always found in otherwise 
He now 
Advisory 


Centennial 


competent historical writers 
member of the 


Civil War 


here presents a 


serves as a 
Council of the 
large 


Commission, and 


and handsome volume of the “compre 
hensive” type. 

Of the author’s grasp of the great con- 
flict there can be no doubt; he has pre 
sented the story of the Union Army in its 
entirety. However, it seems to this re 
viewer that as a book designed to inform 
and appeal to the reader whose knowledge 
of the Civil War is not too deep, the 
lack of presentation of “the opposition” 
may well lead to a failure to picture the 
Civil War as a living whole. 

The documentation is both profuse and 
excellent. Many photographs are unusual ; 
woodcuts and line drawings are numerous 
and well chosen. A bibliography is pro 
vided 

Ordnancemen will be gratified to note 
that Dr. Lord has joined the ranks of 
the newer historians who are more weap- 
ons-conscious than their predecessors. A 


full chapter (20 pages) is devoted to this 


The present volume pur-’ 


rs Wakeb aati 


electromechanical 


problem solved by 
AiResearch 


This ram air scoop is another 
example of AiResearch’s ability to 
design and integrate structural and 
electromechanical systems for con- 
trol functions. 

Through its use, air is provided 
for emergency cabin pressurization 
and the cooling of electronic com- 
ponents. The unit is composed of a 
retractable aluminum ram air 
scoop, extended and withdrawn by 
a 400 cycle rotary actuator, a self- 
contained 350 watt heating element 
and an integral check valve. 

The most experienced company 
in the development and production 
of control systems for airborne and 
ground use, AiResearch has the 
ideal facilities and know-how to 
handle problems concerning elec- 
tromechanical systems and com- 
ponents of all types for aircraft, 
ground handling, ground support 
and missile systems. 


OTHER ELECTROMECHANICAL 
COMPONENTS AND SYSTEMS 


AC and DC Motors, Generators and 
Controls * Static Inverters and Con- 
verters * Linear and Rotary Actuators * 
Power Servos * Hoists * Temperature 
and Positioning Controls * Sensors * 
Programmers * Missile Launchers * 
Radar Positioners * Power Supplies * 
Williamsgrip Connectors 


Your inquiries are invited. 
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AiResearch Manufacturing Division 


Los Angeles 45, California 
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COURIER 





DISCOVERER 


ECHO 


Philco Achievements 


in Space Technology 


Phileo has made many major contributions to the 
nation’s vital space programs. COURIER, the world’s 
first advanced communications satellite, was designed 
and built by Philco. Philco played a major role in the 
development and installation of the complex com- 
munications, command, tracking and data systems for 


the DISCOVERER program. Space-borne and ground 
communications systems for MIDAS and other satel- 
lites have been Philco designed. Phileo developed and 
installed the tracking and receiving systems for the 
Air Force Passive Satellite Relay Link, which utilizes 


the ECHO satellite. In the field of human factors 
engineering, Philco has developed personnel subsystems 
for several major space projects. Philco also produces 
the world’s largest 3-axis satellite tracking antennas. 


These achievements are dramatic evidence of Philco’s 
ability to integrate its extensive resources to the design 
and production of the most sophisticated electronic 
systems. For capacity, facilities and experience in 
space technology, look to the leader . . . look to Philco. 


Government and Industrial Group, Philadelphia 44, Pennsylvania 


PHILCO 


= =| “Famous fer Quality the World Quer 


Communications and Weapons Division - Communications Systems Division 
Computer Division + Sierra Electronic Division - Western Development Laboratories 
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Heating Applications 
Stainless Steet Cups 
Selectively Annealed 
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Flanges of cups made from type 321 
Stainiess steel are selectively annealed 
by induction heating prior to further 
forming. Flanges are heated to 2000° F 
and water quenched. Single-turn coil re- 
stricts heating to the flange area. 


Bellows Assembly Brazed 


‘ee CoML 
ALLOY RINGS 
BRASS FITTING 


0000 


COPPER TUBE 
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Brass bellows and copper tube are simul- 
taneously silver-alloy brazed to a brass 
fitting by induction heating. Plate-type 
induction coil produces proper temper- 
ature at each joint. 


y 4 HIGH FREQUENCY 
&PLL LABORATORIES, INC. 
55th ST. & 37th AVE., WOODSIDE 77: N.Y 
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subject plus numerous allusions through- 
out the volume.—F. W. Foster GLEASON. 


Beyond the Ranges. By Col. Consuelo 
Andrew Seoane, as told to Robert 
L. Niemann. New York: Robert 
Speller & Sons Publishers, Inc. 256 


pp. $5- 

THE publisher describes the contents as 
“terse and pungent comments upon events 
as seen through the eyes of a distin- 
guished soldier.” But the book is placed 
out of the range of military biography 
by the inclusion of profuse commentary 
on political and policy matters with 
which the author really had no direct 
personal contact. For example, the whole 
chapter on “Pearl Harbor Downfall” is 
apparently the ghost writer’s views on 
that event, and it seems largely taken 
from Admiral Kimmel’s book. 

Colonel Seoane had an interesting mili- 
tary career from private soldier to staff 
colonel through a dramatic period begin- 
ning with the Spanish-American War. It 
is unfortunate that he did not write the 
story himself. Reflecting the events of 
his life through the pen of a propagandist 
of the psychological warfare news branch 
of the United Nations does not give the 
reader any confidence in the book as a 
serious volume for military study. It does 
make, however, an interesting story for 
pleasant after-dinner armchair reading.— 
Grorce S. Brapy. 


Polaris! By James Baar and William 
Howard. New York: Harcourt, Brace 
and Company. 245 pp. $4.50. 

THE birth and development of this vital 


weapons system is told. in a very dy- 
namic and interesting fashion. While not 
highly technical, it does contain enough 
detail to permit popular interest and un- 
derstanding of the dedication, sacrifices, 
and pressures that our missile men ex- 
perience in the interest of peace for the 
free world. 

From a weapons system management 
standpoint we have several significant 
points corroborated (not uncommon in 
the history of other major systems) : 

1. The concept itself, while nothing 
new (dates back to the Peenemiinde team 
of World War II), took years “to sell” 
within D.O.D.—an interesting reflection 
on our decision-making process 

2. The technique of “getting things 
done” on a crash basis has not, by any 
been lost provided we do as- 
responsibility, authority, 


means, 
sociate proper 
funds, and priorities with the endeavor. 

3. The matter of selecting competent 
and courageous men to lead the project 
personnel through the life of the devel- 
opment program is all important.—STan- 
Ley M. SMOLENSKY 





TRANSACTER™ 


at APOIEM LL 


Remote source data collection is 
no problem at Boeing’s Transport 
Division, Renton, Washington. 


BSORINMG MEWS 01 
Jan. 12 states — “The decision to 
install the TRANSACTER Sys- 
tem came as a result of successful 
tests — by Boeing employees and 
Stromberg, manufacturers of the 
entire system. 


Types of information employees 
will “‘feed” to the system include 
personal attendance and time 
spent on specific jobs. 


Some of the advantages include: 


1. Rapid gathering and process- 
ing of production information 
from factory for determining 
shop load and accurate costs. 


. Greater accuracy by reducing 
extra handling. 


The TRANSACTER System pre- 
sents dramatic new opportunities 
for cost reduction and capital 
savings. 


Write for informative brochure. 


« TRANSACTER 


DATA 
PROCESSING 
CENTER 


*Trademark of GTC 


GENERAL TIME 
CORPORATION 
STROMBERG DIVISION 


THOMASTON 9S, CONN. 
Makers of the World's Finest Time Equipment 
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BOOKS RECEIVED 
Basic Mathematics, Vol. I. By Norman 
H. Crowhurst. New York: John F. A 
Rider Publisher, Inc. 152 pp. $3.90. )) ) ) ) ) , 
Basic Transistors. By A. Schure. New 


York: John F. Rider Publisher, Inc. ; : 
152 pp. $3.95. Curtiss-Wright NEW Model 424-D 


Compendium of Spherical Astronomy. 
By Simon Newcomb. New York: 
Dover Publications, Inc. 444 pp. $2.25. 

Design Fundamentals of Analog Com- 
puter Components. By R. M. Howe. 

New York: D. Van Nostrand Com- ULTRASONIC FLAW DETECTOR 
pany. 268 pp. $7.50. PPYTTTITITITITT TT TTT 

Dictionary of Mechanical Engineering. 
By Alfred Del Vecchio. New York: 
Philosophical Library, Inc. 346 pp. $6. 

Dynamics of a System of Rigid Bodies, 
Elementary Part of a Treatise on The. 
By Edward John Routh. New York: 
Dover Publications, Inc. 443 pp. $2.35. 

Gun Digest Treasury. Edited by John 
T. Amber. Chicago: Gun Digest Com- 
pany. 384 pp. $3.95 

Human Factors in Jet and Space Travel. 
Edited by S. V. Sells and Charles A. 
Berry. New York: Ronald Press Com- 
pany. 386 pp. $12. 

Illustrated Reloading Handbook. An 
American Rifleman Reprint. By NRA 
Editorial Division. Washington : Amer- 
ican Rifleman. 224 pp. $4.50 to non- 
members, $3.50 to members. 

Introductory Treatise on Dynamical As- 
tronomy, An. By H. C. Plummer. New 
York: Dover Publications, Inc. 343 pp. New Features — Outstanding Flexibility 


$2.35. 
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New York: Dover Publications, Inc. 
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Physics, the Pioneer Science. Vols. I 
and II. By Lloyd W. Taylor. New 
York: Dover Publications, Inc. 395 and 
847 pp. respectively. $2 each. 

Principles of Stellar Dynamics. By S 
Chandraesekhar. New York: Dover 
Publications, Inc. 313 pp. $2. 


GemioenGustere and Senmstetere. By A Package—Model PT1001 Automated Package—Model 503 Custom-Designed Packages 
Schure. New York: John F. Rider Menvaily a bridge and Electrically a for pre-pro- Any size or configuration of 
Publist Inc. 144 ¢? O1) scanner, precision manipulator, grammed scanning. Electrosen- equipment, manual or automatic 
wouener, snc. PP. $e.70. Immerscope, search tubes, trans- _— sitive Recorder, Immerscope, scanning, can be custom built 
War Planes of the Second World War ducers and standard size tank search tubes, transducers and to meet specific requirements 
ee : : : ’ | (@ longx 3’ widex 18 in. deep). standard tank. Aagtination ond Grepanesing tartans excitahte 
Vol. I. By William Green. New York: 


Hanover House. 192 pp. $2.75 Send for further information or phone SWinburne 9-0500 


Weight-Strength Analysis of Aircraft 
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York: Dover Publications, Inc. 404 pp seasanaies 
$2.45. 
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In 1941, 

Andre G. Clavier, 
an ITT scientist, 
detected the 


, phenomenon now 


known as 
tropo-scatter. 












SEPTEMBER 1957: 
ITT DELIVERS THE WORLD’S 
FIRST COMMERCIAL 
BROADBAND “O/H” 
TROPO-SCATTER LINK 
This ITT triumph over line-of-sight 
limitations climaxed many years 

of experimental transmissions 

by ITT, conducted to perfect the 
over-the-horizon (O/H) tropospheric 
scatter technique. This link 

spans the 180 miles between 
Florida and Cuba, transmitting 

120 telephone voice channels 
simultaneously with high-quality 
television signals. 


Today, ITT-developed O/H 
tropo-scatter networks crisscross 
Europe, North Africa and the 
Caribbean, transmitting critical 
NATO and Air Force commands, 
TV broadcasts and telephone voice 
signals with an operating reliability 
ranging from 99.900 to 99.995%. 


Filling the big order for complete 
O/H tropo-scatter networks anywhere 
in the world is but one example of 
the vast systems capabilities of 

ITT Federal Laboratories. 


With its research, development and 
manufacturing functions under a 
















single, integrated management, 
1TT Federal Laboratories offers these 


comprehensive capabilities with a 
maximum degree of “personal” 
responsibility. .. . with the shortest 
possible lead time between initial 
concept and delivered system. 


FEDERAL LABORATORIES 
500 WASHINGTON AVENUE, NUTLEY, NEW JERSEY 
CLIFTON, WN. J. - FORT WAYNE, IND. - SAN FERNANDO & PALO ALTO, CAL 
DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


ELECTRONIC DEFENSE ® PHYSICAL SCIENCES 
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This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Sections of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





Shock-Wave Photograph 


Reflectorized material makes possible shadowgraph photos in daylight 


ESPITE spectacular advances in 
modern weapons technology, 
an explosion-caused shock wave 

is still one of our major damage-pro- 
ducing mechanisms. A continuing study 
of shock-wave phenomena is therefore 
essential for maximum effectiveness of 
explosive weapons, especially in such 
applications as missile warheads where 
delivery costs are extremely high. 

A valuable tool for this research is 
the Scotchlite shadowgraph technique, 
which allows a camera to photograph 
shock waves of as little as one-tenth of 
a pound per square inch overpressure. 
Originally used in ballistic ranges for 
missile studies, this technique has now 
been adapted for field use with high 
explosives. 

HOCK-WAVE research 

some problems. Moving faster than 
sound, a shock is difficult to “stop,” 
and once “stopped,” being primarily an 
abrupt change of density, it is difficult 
to see. It can be destructive of equip- 
ment used to study it if proper precau- 
tions are not taken, and there is always 


presents 


a question whether the measuring or 
recording apparatus is affecting appre- 
ciably that which is being measured. 


May-June 1961 


David McLanahan 


Photographic methods have been 
used for some time, generally employ- 
ing high-speed cameras. Particularly 
striking photographs have been pub- 
lished of nuclear explosions, but ordi- 
nary photographic techniques will ren- 
der the shock front visible only above 
one p.s.i. overpressure. As damage to 
structures begins well below one p.s.i. 
overpressure, this leaves a considerable 
gap in the photographic data. 

Of course, in the laboratory it has 
been possible to record low-pressure 
shocks by several methods. Simplest of 
these to set up is the shadowgraph. One 
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form of this technique requires only a 
sheet of film and a short-duration point 
source of light on opposite sides of the 
phenomenon. 

The slightest ambient light, however, 
either from the phenomenon itself or 
from the surroundings, will fog the 
film and spoil the record. Several modi 
fications of this principle use cameras, 
greatly reducing the effect of ambient 
light, but restrictions on the available 
light sources have prevented their use 
in full daylight. 


IRST used by Dr. Harold Edgerton 

at Massachusetts Institute of Tech 
nology, and pioneered by Dr. Donald 
R. Grine at Stanford Research Institute 
and the author at the Naval Ordnance 
Laboratory, the Scotchlite technique has 
photographed shock waves of less than 
one-tenth p.s.i. in daylight under field 
conditions. 

While many adaptations of the basic 
idea have been used, much of the work 
has been done with a conventional 
Eastman high-speed camera using an 
ordinary flashbulb for the light source. 

The key to the system lies in the 
properties of the Minnesota Mining and 
Manufacturing Company's Scotchlite, 
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long used to “reflectorize’”’ automobile 
bumpers and roadside signs. Designed 
to return as much light as possible 
back toward the source, this material 
acts in two related ways to make the 
daylight shadowgraph work. First, if a 
light source is placed near a camera, 
the Scotchlite will return 200 to 600 
times as much light as white paint simi- 
larly placed would. Secondly, light fall- 
ing on the Scotchlite screen from other 
sources is returned primarily toward 
these sources, rather than into the lens 
where it would detract from the quality 
of the record. 

The actual practice of this work is 
as simple as the explanation. The re- 
flective material may be applied to any 
flat surface either as a paint or as ad- 
hesive coated sheets. A_ high-speed 
camera is then focused on this surface 
from an appropriate distance for the 
experiment. 


HE camera’s optical axis should be 

within twenty degrees of perpendic- 
ular to the surface unless reference 
marks on the Scotchlite surface impose 
more stringent requirements, The 
charge can be located one-half to two- 
thirds of the way from the camera to 
the screen either in the field of view or 
to one side, depending on the region of 
interest. 

An ordinary flashbulb will suffice for 
the light source. The new zirconium 
lamps (M-2, M-5, etc.) act as a point 
to the system beyond about 30 feet, the 
Press 25 bulb from about 50 feet, and 


a No. 2 or No. 3 from 70 to 80 feet. 
The lamp may be enclosed in a short 
tube of aluminum foil, but should not 
be used in a reflector which will in- 
crease the effective diameter. The bulb 
placement is the most critical part of 
the setup, and optimum results require 
some prior qualitative knowledge of 
the shock to be photographed. 

The bulb should be placed at the 
camera location with its center dis- 
placed from the lens about an inch for 
every ten feet of camera-to-charge dis- 
tance, along a line parallel to the direc- 
tion of shock-wave propagation and on 
the side toward the charge. (A shock 
front is perpendicular to its line of 
propagation. ) 

The reason behind this placement of 
the light source is evident from Figure 
2. As the light approaches the lens, 
less of the shadow is visible through 
the undisturbed medium and more is 
viewed through the shock, tending to 
cancel out the image. The finite size 
of the lens will prevent complete can- 
cellation, but the image will suffer. 

Placement of the source further from 
the lens will allow the camera a better 
view of the shadow, but the narrow 
returning cone of light from the Scotch- 
lite will miss the lens, and the effect of 
the Scotchlite will be lost. 

For the shots shown in Figure 3, 
an Eastman high-speed camera was 
used with an M-2 bulb 60 feet from the 
screen as shown in Figure 1. The cam- 
era was running at about 3,300 pictures 


a second at f/5.6 with Plus-X film. The 


flashbulb was fired by the camera syn- 
chronization switch. A delay unit then 
fired the charge twenty milliseconds later 
when the bulb had reached its peak. 

This technique also is applicable to 
larger charge work where it is desired 
to see only a small portion of the shock 
wave or the interaction of such a por- 
tion with a body or another shock. Fig- 
ure 4 shows such a record from a 10,- 
ooo-pound charge. 


NFORTUNATELY, as the shock 
radius becomes much larger, ob- 
taining a record of the primary wave 
becomes more difficult until an infinite 
radius (or plane wave) is reached, and 
the mathematical probability of obtain- 
ing any primary shock record becomes 
negligible. This deficiency, however, ap- 
plies to any system of shadowgraph. 
The net result is that the technique 
of shadow, long used under controlled 
laboratory conditions, can now be used 
in the field with only minor modifica- 
tion to the standard equipment to be 
found in most research photographic 
departments. The photographic records 
resulting will give not only a good 
qualitative picture of the event, and the 
shape and relative placement of shock 
waves, but under favorable conditions 
will yield approximate pressure levels, 
either through the shock velocity or 
through the width of the shock wave 
image on the film. Thus this technique 
is a valuable tool to add to the ever- 
expanding “bag of tricks” the explosives 


physicist has at his disposal. 


Fig. 1. Field setup for high-speed small-charge cinematography. Firing is controlled by camera event switch. 
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INTENSITY OF ILLUMINATION 


ee ALONG SCOTCHLITE 
BACKGROUND SCREEN 











SHOCK FRONT 


SCOTCHLITE REFLECTIVE 
BACKGROUND 





Fig. 2, above, ray paths in reflected 
shadowgraphy. Light from source 
at bottom passes through shock en- 
velope and is refracted as a func- 
tion of the angle of incidence and 
change in density in the shock. 
After striking reflective screen it 
is reflected back through shock 
wave where it is seen by camera as 
a dark strip followed by a white 
band. Fig. 3, left, high-speed se- 
quence of charge fired in water. A 
one-pound sphere was hung half in 
water on right side of frame. Kodak 
high-speed camera ran at 3,300 pic- 
tures per second. Considerable tur- 
bulence is evident behind sliock in 
first frame; secondary shock has 
formed Mach stem which can be 
seen in subsequent frames. Fig. 4, 
right, high-speed sequence of large- 
charge shock wave. A 10,000-pound 
charge was laid on ground 325 feet 
to right of frame. Reflecting screen 
was 71 feet from camera. Shock wave 
is seen moving from right to left. 
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Ceramics for New Weapons 


The high operating temperatures encountered by the internal and 


external parts of our guided mussiles, by electronic components, 


and by nuclear devices all demand the use of ceramic materials 


ERAMICS may be defined as re- 

fractory, inorganic, nonmetallic 

materials whose manufacture re- 
quires the use of high temperatures. 
The working of ceramics is as old as 
civilization itself. Among the materials 
which are considered to be ceramics are 
clays, glasses, and refractory oxides. 
Some investigators also classify graphite 
and the carbides, borides, nitrides, and 
silicides of the refractory hard metals 
as ceramics. 

All are familiar with the civilian uses 
of ceramics as white ware, porcelain, 
and pottery. In these forms they play a 
virtually indispensable role in main- 
taining our high standard of living. 

Ceramics also play an extremely im- 
portant role in modern weapon systems 
and in the future they may be the only 
materials capable of meeting the rigid 
design requirements for high-tempera 


ture service in advanced weapons. 


HE accelerating drive toward oper- 

ating weapon systems at ever higher 
temperatures continues unabated be- 
cause of the significant improvements in 
thermal efficiency and weapon effective- 
ness that can be so obtained. In rockets 
and guided missiles, high temperatures 
are produced internally by the very hot 
exhaust gases of the rocket engine and 
externally by severe aerodynamic heat- 
ing. 

Relatively high temperatures also are 
encountered in electronic components 
such as radomes, tubes, transistors, and 
resistors. High temperatures likewise 
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must be resisted in nuclear devices and 
the more conventional weapons such as 
mortars, antitank and antipersonnel 
guns as well as in tank and automotive 
engines. 

In all these cases, the development of 
new and improved weapons will in- 
creasingly depend on the availability of 
suitable heat-resistant materials. Unfor- 
tunately, as operating temperatures in- 
crease, the number of such materials 
will tend to decrease. 

As the limits of most engineering 
metals are now being reached or ex- 
ceeded, interest has grown in ceramics 
because of their relatively attractive 
high-temperature properties such as 
high melting point and high chemical 
stability. 


T should be emphasized however, 

that although melting point is a use- 
ful criterion in selecting a ceramic for 
high-temperature service, it also must be 
selected on the basis of its chemical 
compatibility with its environment. In 
many cases the current deficiencies of 
ceramics can be overcome by the use 
of composite structures or ingenious 
designs. 

The application of ceramics to weap- 
ons is very broad and may be divided 


into three major categories: structural, 
thermal insulation, and electronic. Since 
space limitations preclude a discussion 
of all these applications, this discussion 
will be confined to the first two cate- 
gories. 

Current applications of ceramics to 
Ordnance weapons include the follow- 
ing: Rocket nozzles (as throat insert 
or coatings), combustion-chamber lin- 
ers, metevators, missile radomes, missile 
nose cones, and missile control vanes 


and surfaces. 


N all these applications, ceramics are 

used because they have unique prop- 
erties which make them unusually well 
suited for the job. For rocket-nozzle 
applications they possess the high melt- 
ing points, chemical stability, erosion 
resistance, and low thermal conduc- 
tivity necessary to withstand the high- 
temperature, high-velocity, erosive and 
corrosive exhaust gases. The same prop 
erties make them useful for the other 
applications mentioned above. As mis- 
sile radomes, ceramics have the addi- 
tional advantage of being transparent 
to radar signals. 

If we consider the word “weaponry” 
to mean the science of developing and 
producing weapons, then the role of 
ceramics in metals processing and fabri 
cation should not be overlooked. Here, 
too, these remarkable materials are in- 
valuable. In metals processing, ceramic 
crucibles provide the means for con- 
taining, melting, and pouring metals. 
They also provide the molds for casting 


ORDNANCE 





Armament Technology 





metals. Ceramic cutting tools, which 
were pioneered at Watertown Arsenal, 
speed up the machining of hard metals 
because of their extreme hardness and 
heat resistance. 

In order to meet the growing need 
for new and improved materials for 
high-temperature service in Ordnance 
weapon systems, the Watertown Ar 
senal Laboratories have embarked on a 
broad high-temperature materials _re- 
search program. A major portion of 
this program is devoted to ceramic re- 
search, the salient features of which 


are described below: 


1. Determination of Thermal Prop- 
erties of Ceramics at Elevated Temper- 
atures —There is a marked lack of re- 
liable data on the very high tempera- 
ture properties of many ceramic ma- 
terials. Such data are essential for th: 
rational use of these materials in high- 
temperature designs. At the present 
time, studies are directed at measuring 
the thermal conductivity of selected re- 
fractory materials at temperatures up to 
5,000 degrees Fahrenheit. A_ special 
thermal conductivity apparatus has 
been constructed with this capability. 
The total normal and spectral emissiv- 
ity of spectral graphite have been meas- 
ured up to 5,000 degrees Fahrenheit. 


Determination of Mechanical Prop- 
erties of Ceramics at Elevated Temper- 
atures—Accurate data on the high- 
temperature mechanical properties of 
ceramics must also be known for proper 
design of high-temperature ceramic 
structures. Because of the brittle nature 
of these materials, special techniques 
and apparatus must be devised to ob- 
tain reliable data. Current studies are 
aimed at measuring the high-tempera- 
ture elastic constants and _ tensile 
strengths of selected ceramics. 


Development of Improved Ceramics 
and Cermets.—In the ceramics area, re- 
search is directed at improving and 
controlling the processing variables 
(such as purity, composition, particle 
size, and heat treatment) to produce 
superior high-strength ceramics. It ap- 
pears that the properties of present-day 
ceramics can be improved by an order 
of magnitude by precise control of 
purity, microstructure, and elimination 
of porosity in these materials. 

In the cermet area, the ZrO-Ti sys 
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“As the limits of most engi- 
neering metals are now being 
reached or exceeded, interest 
has grown in ceramics because 
of their relatively attractive 
high-temperature _ properties 
such as high melting point and 
high chemical stability. It 
should be emphasized, how- 
ever, that although melting 
point is a useful criterion in 
selecting a ceramic for high- 
temperature service, it also 
must be selected on the basis 
of its chemical compatibility 
with its environment. In many 
cases the current deficiencies 
of ceramics can be overcome 
by the use of composite struc- 
tures or ingenious designs.” 





tem is being investigated. Initially, the 
objective is to develop a strong chemi- 
cal bond between the metal and cer- 
amic. This will be approached through 
solid-solution formation during sinter- 
ing, either direct or in situ. It is hoped 
that this work will yield a cermet hav- 
ing improved impact and thermal- 
shock resistance. 


Development of New and Improved 
Plastic-Ceramic Materials —Reenforce- 
ment of plastics by refractory ceramic 
fibers should yield a class of materials 
having very high strength-density ra- 
tios, and high-temperature resistance, 
which can be molded into complex 
shapes with close tolerances. 

Plastics such as epoxy resins, polyes- 
ters, silicones, and phenolics, will be 
reenforced with ceramic fibers such as 
graphite, quartz, asbestos, high-silicon 
glass, zirconia, potassium titanate, and 
alumina. In all cases the effects of fiber 
length and diameter, resin to fiber per- 
centage, and fiber orientation will be 
investigated. 


Flame-Sprayed Ceramic Coatings.— 
The ability of flame-sprayed ceramic 
coatings to protect metals from high- 
temperature corrosive gases has already 
been demonstrated. Current research is 
aimed at: (a) improving the coating 
properties by optimizing the variables 
involved in the coating processes; (b) 
developing improved coating composi- 
tions; (c) adapting these coatings to the 
solution of high-temperature problems 
in ordnance and in metals processing. 


To date, these coatings have been 
successfully applied to experimental 
components of the Davy Crockett sys 
tem, such as cap ends, rocket nozzles, 
and rocket motor bodies, and to mor 
tar components. Alumina coatings were 
also applied to the iron molds used for 
casting titanium. In this application, 
the coating prevents contamination. 

A plasma-spray unit also has recently 
been acquired. Since this device gen- 
erates temperatures up to 30,000 de 
grees Fahrenheit, it can readily melt 
any known material and can easily ap 
ply refractory ceramics (borides and 
carbides) whose melting points are 
higher than the temperature of an oxy- 
acetylene flame. 


Graphite Development.—Graphite is 
a most attractive material for high- 
temperature service because of its very 
high melting point, low density, ma- 
chinability, low cost, and ready avail 
ability. Unlike other materials, its 
mechanical strength increases with tem 
perature up to about 4,500 degrees 
Fahrenheit. On the other hand, its ten- 
sile strength is relatively low and it 
readily oxidizes. However, its advan- 
tages far outweigh its disadvantages 
and current studies are directed at: 

1. A systematic analysis of the proc 
essing variables to determine their effect 
on the properties of the resulting graph- 
ites. 

2. The measurement and correlation 
of crystalline parameters, grain orienta- 
tion, density, homogeneity, mechanical 
strength, and oxidation resistance. This 
study has been facilitated by the devel- 
opment of a novel technique for the 
microstructural analysis of graphite us 
ing catholdic etching. By means of this 
technique the true structure of graphite 
has been revealed, and with it a better 
and more complete understanding of 
this complex material. 

Research in progress indicates that 
while a “ductile” ceramic is not cur- 
rently available for practical applica- 
tions, remarkable improvement in the 
properties of these important materials 
can be achieved by precise control of 
their composition, purity, and fabrica 
tion processes. 

As the operating temperatures of 
weapons systems trend higher, we will 
of necessity come to depend increasingly 
on ceramics for solving high-tempera- 
ture materials problems. 
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Supersonic Target Drones 


The advent of high-performance missiles makes defense agamst them 


imperative, and the liquid-fueled ramyet-powered drone is well surted 


to offer an economual target to our defensive antimissile weapons 


ROM the beginnings of weapon 
technology, as primitive as it was 


in primeval times, the race be- 
tween offensive and defensive arms 
taxed the ingenuity and inventiveness 
of all who engaged in the art of war. 
There were periods when the imple- 
ments of the offense were superior. At 
other times defensive devices were de- 
veloped that provided an insurmount- 
able degree of impregnability. At least 
one fact is clear, at no time was there 
ever a perfect balance between the two. 
Usually, however, if one searches 
through history, one finds that the de- 
fense has nearly always lagged behind 
the offense in the development of arms 
that are peculiar to either element of 
strategy. It is also interesting to note 
that as man’s technology and under- 
standing of science advanced, as en- 
gineering skills were developed, as the 
kinds of things came about that 
brought on the invention of the tele- 
scope and the printing press, such 
things were immediately applied to the 
development of better offensive 
weapons. 


AN then got around to using such 

knowledge and skills for defen- 
sive purposes only when he began to 
worry what he would do if attacked 
with offensive weaponry of the same 
order which he had just brought into 
being. 

Never, it would appear, has this 
been truer than today. The state of the 
art in nearly every field of science and 
technology is advancing at an ever-in- 
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creasing pace. These advances when 
applied to the art of war find most im- 
mediate and fruitful application in the 
field of offensive warfare. The prob- 
lems, therefore, that confront the de- 
fensive planners have become all the 
more complex and acute. 

Were it not for the fact that de- 
velopment of defensive weapons is out- 
stripped by offensive advancement, the 
problem would be much simpler. But 
because of this fact and the many forms 
that offensive warfare can take, the 
problem in some cases is all but impos- 
sible to solve. Great technological ad- 
vancement has brought about the atomic 
warhead, the hydrogen bomb, and the 
intercontinental ballistic missile. Against 
these, what defense is there? 

Four or five years ago the problem of 
defending against supersonic machines 
seemed fraught with complexity. And 
the higher the Mach number the more 
complex the problem appeared. One of 
the essential tools, if not the most es- 
sential, in the solution of this problem 


was the high-performance supersonic 
drone used as a weapons systems evalu- 
ation vehicle, or as some term it, a 
verification vehicle. 

Essentially, an offensive weapon is 
used for the delivery of a lethal agent 
against a static target; 1.¢., to breach a 
wall, reduce a trench system or fortifi- 
cation, or eliminate the industrial 
capability of a nation. Generally the 
target is sitting still. 

The analysis or evaluation of an of- 
fensive weapon, providing it works, is 
then a matter of determining how 
close it can come to a spot on the map. 
Whether the range be 500 meters or 
8,000 kilometers this miss-distance is 
easily measurable. 


ig the other hand, the target for a 
defensive weapon is generally 
moving: A man on horseback, a battle- 
ship, a bombing aircraft, or one of the 
several present-day missiles. The prob- 
lem begins t6 complicate itself since it 
now involves tracking and prediction, 
which, of course, is a function of time. 
The problem is complicated even fur- 
ther when the target is able to move 
through three dimensions. 

Finally, as the fourth dimension, 
time, begins to contract so as to be- 
come excruciatingly short, the problem 
has reached a state of complexity not 
heretofore encountered. 

The question of “how well does the 
defensive weapon perform?” is the 
stickler. How difficult it becomes is a 
function of how many dimensions are 
involved. In the area of air defense the 
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problem has been acute, but because of 
the timely use of high supersonic drones 
for weapons analysis the problem has 
resolved into its several parts each 
readily solvable at a cost which is 
relatively small. 

It is obvious that any test system can- 
not be compromised to fit the test sub- 
ject. However, when it comes to testing 
air-defense weapons within the environ- 
ment in which they are supposed to 
operate, such compromises are found to 
exist. These compromises are justified 
on the immediate economic grounds of 
so-called technological expediency. 

The compromise exists .n the form 
of testing Mach 2-plus air-defense 
weapons against aircraft of World War 
II vintage because these can be made 
into targets at low cost. This does not 
constitute today’s threat. Our armed 
forces now have operational a cruise- 
type air-to-surface missile capable of 
speeds in excess of Mach 2. We must 
assume any potential aggressor is at 
least as good as this; therefore, this con- 
stitutes a logical threat. 


HAT do we learn when we fire 

against subsonic targets? We learn 
that against QB-17’s and QF-80’s we're 
pretty good. We have had a supersonic 
target drone since 1956 capable of speeds 
up to Mach 3 and altitudes to 80,000 
feet. It also is recoverable, thereby pro- 
viding reflight capability. The Army 
has used it operationally since mid- 
1958. It is called the Kingfisher and to 
date a number of flights have been 
made against Army air-defense weap- 
ons such as the Nike Hercules and the 
Hawk. The results have been most in- 
teresting. 

These flights have been conducted 
under what essentially are laboratory 
conditions where all elements of the 
test are carefully controlled. Only by 
such testing can it be determined that 
the weapon system under development 
is indeed reaching those performance 
milestones laid out by the qualitative 
military characteristics. 

Testing of this nature should and 
does provide guidance as to what needs 
to be done in order to achieve these ob- 
jectives. It also serves to eliminate ave- 
nues of development that might appear 
to be profitable, but which in reality 
turn out to be fruitless. Finally, areas 
of operational improvement are defined. 

Such a drone must supply some 
answers. The primary one is precise 
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information as to the miss-distance and 
trajectory as well as the position of the 
attacking missile in relation to the tar- 
get at intercept. This is achieved 
through use of a firing-error indicator 
which is essentially a highly specialized 
radar. Another requirement is target 
area augmentation of radar reflectivity 
enhancement which will provide the ac- 
quisition and tracking radars with 
measurable and variable electromagnetic 
reflection for test purposes. 

The performance of the drone must 
be equal to, if not better than, that of 
the defense weapon under test. The 
weapon must be exercised to the very 
limit of its performance in speed and 
altitude as well as extremes in maneu- 
verability. 

Hence, in a verification drone, sophis- 
tication is needed to make it the equal 


of any interceptor weapon. Such per- 
formance places a premium on the pro- 
pulsion system being used. 

The high-speed target drone offers a 
dificult field for choosing a power 
plant. Considering all the various facets, 
the ramjet is a relatively inexpensive 
and highly reliable power plant for tar- 
get vehicles where durations of at least 
seven or eight minutes are required. 
For the speed range of Mach 0.9 to 
Mach 2.5, the normal shock ramjet is 
a good compromise. In the speed range 
of Mach 2.0 and over, the spike inlet 
or isentropic inlet must be used to ob- 
tain satisfactory performance. 

The efficiency of the ramjet is only 
3 per cent at speeds of, Mach 0.8. How- 
ever, the efficiency increases to about 25 
per cent at Mach 2.0 and to 50 per cent 
at Mach 4.0. This latter efficiency ex- 


Table A. Comparison of various aerial target propulsion systems. 
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System* Category 


Performance... .. - 
Reliability... . 
LMSD Experience 


Turbojet 


Performance 
Reliability... .... 
Lockheed Target 


Solid-Fuel Performance 
Ramjet 


Reliability . . . 
LMSD Experience. . 


Solid-F uel 
Rocket _ Reliability... 


LMSD Experience. ; 


Performance... 


Reliability... .. 


Performance 
Reliability . ! 
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Rating Compared 
with Liquid- Fueled 
Ramjet Systems 


Inferior 


* “System” includes booster for required and desired missions 


Factors 


Equal Superior 
xX 


High cost 


In early develop- 
ment 


In early develop- 
ment 
Insufficient fuel 
control. 
Indefinite per- 
formance , 
Reproducibility 
ere booster 
sustainer combi- 
nation required 
for each mission 
—no reflight 
capability 


Insufficient endur- 
ance for reason- 
able weight. 
Separate booster 
sustainer combi- 
nation required 
for each mission. 
No reflight capa- 
bility 

Insufficient flight 
experience 

In early develop- 
ment stage 


X 
X Separate booster 
= 


sustainer combi- 
nation required 
for each mission 
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Fig. 1. Engine types and capabilities measured_at.various Mach numbers. 


ceeds those of all other stationary or 
airborne power plants using hydrocar- 
bon fuel. Figure 1 illustrates what this 
means in terms of net thrust specific 
fuel consumption versus Mach number 
and compares it with other types of 
power plant. 

The fact that the ramjet is not par- 
ticularly efficient at speeds below Mach 
2.0 does not necessarily mean that it 
should not be considered for this condi- 
tion. The low drag of the normal shock 
ramjet provides optimum performance 
in the transsonic and low supersonic 
speed range. 

Another excellent area for the ramjet 
is where boost to a relatively high alti- 
tude is required. Considerable over-all 
savings in cost and weight can be 
achieved by using the more efficient air- 
breathing ramjet for the climb portion 
of the trajectory over the use of booster 
rockets. 


a® noted previously, the ramjet offers 
good possibilities for high-speed 
target drones, as the efficiency will con- 
tinue to climb with increased speed. 
However, the upper limit today is ap- 
proximately Mach 5, due primarily to 
structural limitations of materials at the 
high temperatures encountered in the 
supersonic speed range. Great strides 
are being made in developing light- 
weight materials with high strength at 
elevated temperatures so that the up- 
per limit is continually being expanded. 

On the other hand we must not think 
of ramjets as solving all propulsion 
problems for high-speed targets. The 
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ramjets we are using are designed and 
built for a specific Mach number, and 
performance drops off appreciably when 
operated off the design point. This can 
be offset to some extent by variable- 
geometry inlets, exit 
nozzles and shock positioners. 

These items, while practical, do in- 
crease the costs and complexity of the 
propulsion system so that we are start- 
ing to diverge somewhat from our 
original ground rules of an extremely 
reliable target at cost. To 
achieve our original goal we must try 
and keep the propulsion systems as 
close to the ramjet “stovepipe” config- 
uration as possible. Recovery and reuse 
reliability are greatly reduced by each 
small change in complexity. 

The users of targets must, therefore, 
bear in mind that maximum reliability 
and lowest cost will only be achieved 
by specifying the minimum variation in 
mission requirements. A target drone, 
if designed to perform all possible com- 
binations of missions, will be degraded 
in performance to the point where it 
may not really be satisfactory for any 
mission. Each offensive weapon must 
be considered as being different, and 
the counterpart drone should have 
flight capabilities parallel to the poten- 
tial threat. 

Many combinations of sustainer and 
boost power plants have been studied 
to provide the maximum amount of 
utilization in an effort to solve such 
problems. These combinations have 
taken many forms, such as using a 
large solid rocket in tandem with the 


variable-throat 


lowest 


airframe to gain main power plant 
take-over speed. A more efficient ap- 
proach is the current use of two smaller 
solid rockets attached one on each side 
of the fuselage under the wing. 

While the booster mechanism for un- 
derwing installation is more complex 
than the simple ejection system for a 
tandem booster, the over-all 
lowered, primarily because the tandem- 
boost arrangement requires the use of a 
booster airframe of substantial size in 
order to assure system aerodynamic 
stability during the boost phase. 

Further, studies conducted to deter- 
mine the effective use of rocket pro- 
pulsion alone show that in the area of 
performance where highest utilization 
of the drone system can be anticipated, 
the practical aspects mitigate against 
this form of propulsion. Primarily, 
much greater endurance is required 
than any currently designed rocket can 
provide, and size and weight penalties 
are generally too severe. 

Therefore, in contemplating any kind 
of performance range—say between 
Mach 4.5 to Mach 6.0—the ramjet- 
rocket combination appears to be best 
and, as stated above, if one specific 
point is desired, say Mach 5.0, the re- 
sults are even better. 


cost is 


IGH reliability and minimum cost 

are the primary considerations 
when selecting the propulsion system 
for a target drone. In addition, the unit 
should have the ability to accelerate, 
climb, and maneuver the vehicle from 
various take-over Mach numbers and 
altitudes to any required mission cruise 
program and have sufficient endurance 
for a programmed route, if it is to be 
a useful tool for training and evalua- 
tion. 

Up to rather high subsonic speeds, 
the reciprocating engine-propeller com- 
bination is entirely satisfactory for pro- 
pelling aerial targets. However, with 
speed requirements increasing, the com- 
bination proved unsatisfactory because 
propeller thrust diminishes rapidly af- 
ter a certain speed is reached, neces- 
sitating extremely large and expensive 
engines for sufficient power. Also, when 
approaching the speed of sound, shock 
waves form on the propeller and mark- 
edly reduce thrust. 

It is necessary at this point to rely 
on jet propulsion to supply aerial tar- 
get power needs for high subsonic and 


supersonic flight speeds. 
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Jet propulsion devices can be di- 
vided into two outstanding categories: 
air-breathing and nonair-breathing. 

In general, the air-breathers result in 
the greater endurance for a given size 
and weight, but can be more compli- 
cated and higher in cost than systems 
which carry their oxidizer with them, 
such as liquid and _solid-propellant 
rockets. 

In order to establish the best jet-pro- 
pulsion system for use of a given set of 
supersonic target requirements, four 
basic issues must be considered, as fol- 
lows: (1) To what extent are the 
target-performance requirements met 
when utilizing the system? (2) How 
does the reliability compare with other 
systems? (3) What experience has the 
company had with the system usage? 
(4) How does cost compare with other 
systems? 


T is the opinion of Lockheed Aircraft 

Corporation that the liquid-fueled 
ramjet appears to offer the best solu- 
tion to the over-all aerial target propul- 
sion problem for the following reasons: 

1. Use of a ramjet results in the light- 
est weight target system to fulfill all 
mission endurance and maneuver re- 
quirements. 

2. Lockheed experience with the 
manufacture and flight direction of 
ramjet-powered vehicles includes many 
successful flights throughout the nor- 
mal supersonic Mach number ranges. 

3. The ramjet acceleration and climb 
potential is utilized for an air-breathing 
boost phase, minimizing the solid-fuel 
rocket booster requirement. 

4. The ramjet air-induction system 
(inlet configuration) can be tailored to 
fit the desired mission Mach number 
and altitude range. 

5. A ramjet is ideal for recovery and 
reflight, having no moving parts to 
complicate restoration procedures, 

Table A gives a comparison of other 
aerial target propulsion systems which 
bear serious consideration. 

With regard to liquid ramjet fuel, 
selection depends upon required system 
weight for a given performance re- 
quirement. For example, standard hy- 
drocarbon fuels are suitable if weight 
and endurance are not critical, while 
pyrophoric or high-energy fuels notably 
reduce the propulsion system (and con- 
sequently the target) weight, since their 
higher flame speeds yield smaller re- 
quired combuster lengths. 
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Obviously a future use of the high- 
performance drone would be the evalu- 
ation of advanced-type interceptor or 
air-defense weapons. Even after the ap- 
pearance of the antimissile missile, such 
as the Nike Zeus, significant results can 
be achieved by proper evaluation within 
the environment and _ performance 
regime of the weapon. It might not be 
necessary to employ a ballistics device 
for such evaluation. 

Simulation of reentry, at least in the 
final stages, might be attainable with a 
hypersonic air breather flying essen- 
tially a ballistic trajectory from some 
altitude above 100,000 feet. At least, con- 
siderable preliminary data should be de- 
veloped which would prove most help- 
ful in deciding when a very costly 
ballistics target is feasible. One of the 
problems not touched on in this paper 
is training in the use of weapons sys- 
tem. Training in the current class of 
air-defense systems is being carried out 
and does not offer too great a prob- 
lem. Training in an_antiballistics 
weapon is something else. While there 
is really no technical obstacle, the para- 
mount fact is one of economy. The 
cost of a Zeus-type weapon is such that 
training using live rounds is pro- 
hibitive. 

The answer may lie in a subcaliber 
approach in which all the elements of 
the system, as well as the target, are 
scaled down. This, however, would 
not preclude the use of a hypersonic 
drone simulating the approaching bal- 
listics missile. In a model used for 
training, exceptionally high closing 


speeds would be necessary for the train- 
ing to be effective. 

Hypersonic drones have other po- 
tential uses. The supersonic transport 
will become a reality, but before that 
time considerable must be 
carried out in the field of aerodynamics, 
propulsion, thermal stress, and struc- 
tural areas. A flying wind tunnel capa- 
ble of high Mach, perhaps up to 6 or 
better, would do much to advance the 
state of the art and greatly ease the 
problems of supersonic transport design. 

One unique application that might 
be worth consideration is the use of a 
recoverable hypersonic drone for the 
first stage of some kind of drone-rocket 
combination as a sounding device or 
probe. Such a combination might even 
be used to put a modest payload into 
a low orbit. The attractive part of this 
proposition is in the recovery of the 


research 


first stage and its reuse with essentially 
no additional expense except refueling. 


T must be pointed out that the re- 

covery aspects of drone operation 
have been particularly significant. Reuse 
of the vehicle in any mission makes the 
economic advantage obvious. Hence 
any application of testing in which the 
recovery of test articles is necessary 
makes the drone a useful tool, especially 
if environmental testing at extremely 
high speeds and altitudes is required. 

Propulsion development under way or 
currently envisioned makes the attain- 
ment of hypersonic speeds and ultra- 
high altitudes attainable within the 
relatively near future. 


Fig. 2. Comparison of various air defense weapon types now available. 
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New Alloy Aids Missiles 


A specially developed coatin g to protect the mol: yhdenum probes of 


guided weapons from the oxidation effects of extreme heat during 


flight contains a complex combination of chromium and other metals 


Y means of a_ diffusion-alloy 
B process, engineers at the U. S. 

Army’s Picatinny Arsenal, Do- 
ver, N. J., have solved a serious oxida- 
tion and metal-erosion problem on mo- 
lybdenum-alloy probes for guided 
missiles. Formerly, unprotected molyb- 
denum probes began to oxidize when 
exposed to airstream temperatures of 
1,400 degrees Fahrenheit and above, a 
condition that became progressively 
worse as heat increased. 

After testing various metal coatings, 
Picatinny engineers selected Chiromal- 
loy Corporation’s W-2 surface alloy to 
counteract the extreme oxidation effects 
during high-speed flight. This protec- 
tive alloy, containing a complex of 
chromium and other metals, was de- 
veloped specifically for molybdenum 
and diffuses right into the surface of 
the probe. 


FTER chromallizing to a depth of 

2 mils, probes have been subjected 
to temperatures as high as 3,850 Fahren- 
heit without failing. Besides protecting 
the probe against high temperatures in- 
duced by air friction, the alloy also re- 
duces the heat-transfer rate, thereby 
holding down equilibrium tempera- 
tures throughout the probe. 

Because the probe must operate un- 
der such severe conditions, design was 
difficult. Probes have a twofold func- 
tion: (1) to furnish velocity pressure 
for eleven settings, and (2) to sense 
static pressure to initiate system fuzing. 
The velocity pressure, obtained 
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through the probe’s hollow core, is used 
in the missile guidance system to pre- 
vent maneuvers that would cause ex- 
cessive G-loads; static pressure, which 
yields an altitude reference, arms the 
missile. 

Heating due to airstream friction is 
directly related to the probe’s profile. In 
turn, the aerodynamic profile controls 
the probe’s pressure-sensing efficiency. 
Nonuniform airstream flow might cause 
erratic flight or yield inaccurate static 
pressure measurements. 

After a series of wind-tunnel tests, 
Picatinny engineers decided on a probe 
14.029 inches long with a 7/8-inch out- 
side diameter, the main body tapering 
near the tip to 0.500-inch. A hole with 
an inside diameter of 0.127-inch runs 
the full length of the probe’s center line 
and serves to channel total pressure, 
subsequently converted into velocity 
pressure. 

About four inches back from the hol- 
low tip are fifteen tiny holes, spaced 
evenly around the probe’s circumfer- 
ence. These bleed static pressure into 
a second channel leading to the base of 
the probe. 

Machining of the hard molybdenum 
alloy—o.5 per cent titanium—was ac- 


complished with an electric discharge 
unit, connected to a counterrotating 
feed developed by the arsenal’s engi- 
neering staff. This technique was both 
accurate and relatively fast. 

Trepanning the concentric groove 
that connects the base of the probe to 
the static-pressure inlet holes proved to 
be the biggest stumbling block. This 
annular groove, 9.8 inches deep and 
0.100-inch wide, is separated from the 
outside wall of the probe by 0.150-inch 
of metal, and from the center hole by 
a 0.124-inch wall. 

Because of its shape and tolerance, 
the groove was machined first by 
spinning both the discharge tool and 
the probe itself in opposite directions 
at a relative speed of about 440 r.p.m. 
Then the center hole was spark-ma- 
chined, concentric with the trepanned 
hole within 0.001-inch. 


EFORE adopting the protective al- 
loy for the molybdenum missile 
probe, arsenal researchers tried a num- 
ber of other combinations. They quickly 
determined that an ablative coating— 
one which slowly transforms from a 
solid to a gas as heat is absorbed— 
would alter the probe’s shape and, there- 
fore, the air flow past it. Ablative coat- 
ings were abandoned because any 
change in the probe’s external configura- 
tion resulted in erroneous readings. 
Molybdenum offers high strength at 
elevated temperatures, but a means had 
to be found to protect the metal against 
oxidizing. Among the oxidation bar- 
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tested were ceramic-coated mo- 
lybdenum, a_ heat-resistant refractory 
alloy, molybdenum with aluminum-sili- 
con oxide, ceramic-coated stainless steel, 
and molybdenum with W-2 chromal- 
lizing. 

Ceramic coatings were completely 
unsuitable. They actually pulled away 
from the probe, having a_ thermal 
coefficient of expansion approximately 
three times that of molybdenum. Of the 
materials evaluated, chromallized speci- 
mens successfully met the stringent test 
and fabrication requirements. 

Unusually harsh test conditions were 
applied. The ceramic jet test facilities 
at Langley Air Force Base, Va., a Na- 
tional Aeronautics and Space Admin- 
istration research center, provided air- 
stream velocities above Mach 4 (four 
times the speed of sound at sea level), 
at temperatures of 3,850 degrees Fahr- 
enheit for 45 seconds. 

The diffusion alloy even withstood 
bombardment from ceramic fragments 
picked up from the heating bed in the 
test jet. Engineers felt that this factor, 
not normally encountered in flight, 
more than compensated for the fact 
that temperatures and air speeds of the 
test were somewhat lower than in ac- 
tual missile operation. 

Chromallizing substantially increases 
molybdenum’s resistance to high-tem- 
perature oxidation. In fact, treated mo- 
lybdenum samples have maintained 
their strength for extended periods at 
temperatures as high as 2,300 degrees 
Fahrenheit. 

One company has heated a test-panel 


riers 


Chromallized molybdenum wire withstands temperature of 2,400° F. and load of 
3,000 p.s.i. Untreated wire would distintegrate in seconds under same conditions. 


with a gas-air torch to 1,800 Fahren- 
heit in 30 seconds, held it at that tem- 
perature for 15 seconds, cooled it to 
room temperature in 45 seconds, and 
repeated this tortuous test 2,000 times 
without panel failure. A Government 
agency, interested in molybdenum pip- 
ing, exposed tubing protected by the 
W-2 surface alloy to 2,500-degree steam 
for 6 hours without harm. 

Picatinny Arsenal sends fabricated 
probes to the company’s plant for treat- 
ment. There, probes are packed in a 
compound containing (1) proper pro- 
portions of chromium and other metal 
powders, (2) inert matter to keep the 
powders from sintering and to permit 
gas circulation, and (3) an energizer. 
Parts are arranged in a retort, then in- 


Oxyacetylene torch consumes untreated molybdenum, right. Left, molybdenum 
treated with W-2 diffusion alloy glows hot but will not crack, flake, or oxidize. 
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serted in a furnace. Upon completion 
of the diffusion cycle, the retort is re 
moved, allowed to cool, and the probes 
removed. 

The retort is sealed against air con- 
tamination. During diffusion, the active 
elements combine with the basis metal 
to form a range of new alloys. At the 
surface, the alloy is rich in the metals 
introduced, decreasing in alloy content 
until the original basis metal is finally 
reached. 

Metallographic examination usually 
reveals two or three distinct layers, with 
boundaries at certain fixed percentages 
of alloying element. Depending on 
processing conditions, thickness of the 
surface alloy may be varied consider- 
ably. In the case of the missile probes, 
two mils was found to be enough. 

With the advent of the diffusion al 
should become a 


refractory material. 


loy, molybdenum 
more popular 
Structurally, it retains a great deal of 
tensile strength at elevated tempera- 
tures; the 0.5 per cent titanium alloy 
has a strength of nearly 90,000 p.s.i. at 
1,800 degrees Fahrenheit. 

The chief drawback to using unpro- 
tected molybdenum has been its almost 
instantaneous oxidation; at about 1,400 
degrees Fahrenheit, the metal changes 
directly to a volatile oxide, and liter 
ally goes up in smoke. Chromallized, 
however, molybdenum may soon see 
considerably broader use in jet-engine 
buckets, rocket motor components, nu 
clear reactor rods, and other applica- 
tions where excessively high heat cre- 
ates material selection difficulties. 
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Bioniecs and Defense 


A new science solves the mysterves of biological cells and appl 1€S 


nature’s secrets to the advancement of military electronic systems 


IONICS is an infant science. An 

offspring from the marriage of 

biology and electronics, it is des- 
tined to unlock the doors of biological 
cells, release more of nature’s secrets, 
and apply the extracted knowledge to 
the advancement of military electronics 
systems. Both the exploration of outer 
space and the conquest of liquid space 
—the sea—could depend on the success 
of bold, imaginative progress in_ bi- 
onics. 

Nature has a vast reservoir of living 
systems for our observation and analy- 
sis. Some of these systems employ ex- 
trasensitive, highly developed instru 
ments and components organized into 
specific functions. Much knowledge of 
nature’s techniques has already been 
extracted and applied toward modern 
technology. 

A study of the beetle’s eye, for in- 
stance, paid off in the design of instru- 
ments to measure the ground speed of 
airplanes, and the porpoise’s wakeless 
skin structure 
have told us how we might achieve low- 


maneuverings and _ its 


drag for high-speed submarines. 


AN’S ingenuity for duplicating liv- 

ing things or using the principles 
thereof, has not always been applied to 
weapons systems or the advancement of 
medicine. Lifelike, spring-wound auto- 
matons were created and exhibited in 
the eighteenth century. French savant 
Jacques Voucanson’s imitation duck, 
most famous of ‘these synthetic crea- 
tures, could waddle and flap its wings; 
it could quack, eat, and drink. As if 
this weren’t enough, Jacques’ bird could 
peck up food and even “digest” it. 


888 


Walter A. Murphy 





Mr. Murphy is with the in- 
dustrial computer systems de- 
partment, Radio Corporation 
of America, Natick, Mass. 





Our aim is not to build automatons 
for the sake of imitation or duplica- 
tion. We are trying to build solid de- 
fenses and eventually a free world. The 
careful, searching study of living sys- 
tems might reveal mechanisms and 
techniques which will enable us to de- 
sign simpler yet more effective compo- 
nents and systems—systems for peace 
and security through strength. 

A brief look at nature’s busy world 
of living things will serve to remind us 
that she has been using highly devel- 
oped detection, acquisition, and attack 
mechanisms long before man invented 
the wheel. 

The rattlesnake, for instance, has an 
organ that detects heat and can respond 
to a temperature change of one-thou- 
sandth of a degree. He seeks his prey 
at night while equipped with a sort of 
infrared detector unmatched by any 
man-made device. 

The porpoise slips through the water 
quickly and quietly while detecting 
and then identifying other objects 
within a distance of two miles. Studies 
of the porpoise’s skin and motion have 
led to antiturbulence which 
could, in turn, offer low-drag for high- 
speed submarines. 

There is a fish that can detect a 
current of 200-billionths of an ampere 
per square centimeter of its body. With 
this electronic detection capability it 
can discriminate between glass rods 


devices 


differing in diameter by less than one- 
tenth of an inch. 

The sonic detecting and ranging 
units of bats and owls is well known. 
Even more delicate and effective, how- 
ever, is the microscopic ear of a moth 
that is often a prey of bats. The ear, 
tuned to the ultrasonic squeaks trans- 
mitted by the bat, enables this moth to 
take evasive action if a bat get too 
close. This natural instrument has al- 
ready become one of man’s laboratory 
devices—biologists have attached elec- 
trodes to its nerve and now have the 
best-known microphone for listening to 
bats. 


ONG before man ventured beneath 

the sea in the submarine and the 
bathyscaph, the cranchid squid and the 
cuttlefish were using the principles of 
these inventions. The cuttlefish, actively 
controlling its buoyancy, employs its 
cuttlebone somewhat like a submarine 
commander uses the buoyancy tanks of 
his vessel. When the submarine is to 
dive, its buoyancy tanks are filled with 
water; when the vessel is to surface, the 
water is blown out of tanks by com- 
pressed air. 

Instead of a compressed-air pump, 
the cuttlefish operates a sort of salt- 
balance pump for a buoyancy-regulat- 
ing action. An osmotic force is set up 
by a difference of salt concentration 
between the fish’s cuttlebone fluid and 
its blood. With any change in sea pres- 
sure, the osmotic pressure changes to 
balance the sea pressure. 

The squid resembles the bathyscaph, 
designed by Jacques Piccard. The squid 


achieves buoyancy by trapping am- 


ORDNANCE 





Armament Technology 





monia in its coelomic cavity to reduce 
the density of the cavity fluid and this 
makes the creature buoyant. The bathy- 
scaph has a chamber filled with gaso- 
line, and this fluid-mechanical arrange- 
ment is equivalent to the squid’s 
coelomic cavity and fluid. Both the squid 
and Mr. Piccard are contributing fuel 
to the advancement of bionics—the 
squid passively and Mr. Piccard ac- 
tively. 

More than serving as an example 
for the study of buoyancy and propul- 
sion, this appalling creature, the squid, 
has recently become the subject of nerve 
study. Biologists have discovered a 
giant nerve in several squid species 
which is forty times thicker than the 
largest nerve previously analyzed. This 
means the scientist, instead of working 
with fibers thinner than a human hair, 
can study one almost as thick as a 
wooden match. 


AN sometimes thinks he’s getting 

too complex in his design of 
weapon systems. He’s right in his think- 
ing if he finds, in any instance, that his 
design could have been simpler, less ex- 
pensive to maintain, and still just as 
effective. Nature’s attack systems are 
sometimes complex, sometimes rela- 
tively simple, usually effective. 

The assassin bug is a living example 
of one of the most lethal, complex 
weapons ever seen. The struggles and 
strains of other powerful, fast-moving 
insects are futile against its tactics and 
equipment. The assassin bug (or Platy- 
meris) has remarkable adhesive pads 
on its four legs which enable it to re- 
sist a steady pull of 65 to 70 grams 
while it clings to the glasslike surface 
of its prey, the rhinoceros beetle. 

These pads are very small flexible 
structures, each composed of 80,000 
minute hairs. Each hair is a hollow 
tube about 0.05-mm. long with a flat- 
tened, fanned end. This adhesive, mul- 
titubed mechanism allows this marvel- 
ous attacker to stand firm on_ its 
prey while injecting powerful venom 
through a pump syringe of the most 
elaborate design. Its prey is dead within 
a few seconds after the assassin leaps 
and pounces. 

Man’s accomplishments in miniatur- 
ization are nothing compared to na- 
ture’s living units of complexity-in-min- 
iature. The aphid, for instance, is an 
insect barely larger than the head of 
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a pin, and with a leg smaller than the 
human hair. This leg, visible only un- 
der magnification, is a working com- 
plex of nerves, tubes, and millions of 
cells. Each cell contains some “genetic” 
knowledge that controls its future de- 
velopment. 


HEN we compare these cells to 

the miniaturized electronics parts 
of a modern component in a system, we 
find that the aphid, a whole living sys- 
tem with billions of component parts, 
is about the same size as the smallest 
modern diode. The modern diode is to 
the computer system what the cell is to 
the aphid; yet the diode is about the 
same size as the aphid. 

What are the trends and goals rela 
tive to bionics? Regarding trends and 
break-throughs in what has been called 
“bioelectronics,” Herman P. Schwan, 
professor of electrical engineering at the 
University of Pennsylvania, cited a need 
for more effort in two activities that 
stand out in importance: training bio- 
engineets and applying electronics prin- 
ciples to the biological sciences. 

No one suggests that we try to imi- 
tate nature’s creatures in every detail 
but that we study certain aspects such 
as their behavior patterns. The United 
States Navy is continuing its studies 
on the behavior of porpoises at Marine- 
land near Los Angeles. Using highly 
sophisticated electronic instrumentation, 
the Navy is trying to determine how 
smart these mammals are and where 
they get their sensing ability. 

The Office of Naval Research has 
sponsored many studies in self-organ- 
izing systems (equivalent to the “bi- 
onics” term used by the Air Force). 
Research is continuing. Closer studies 
are being made of biological organisms 
such as the eye, ear, and brain. Out of 
studies like this have come reports such 
as “What the Frog’s Eye Tells the 
Frog’s Brain” by a group of M1I.T. 
researchers. 

ONR researchers hope to someday 





“The careful, searching study 
of living systems might reveal 
mechanisms and techniques 
which will enable us to de- 
sign simpler yet more effective 
components and systems for 
peace and security through 
strength.” 





develop components which will per- 
form the same functions as biological 
organisms. The attempt to duplicate 
the neuron, mysterious cell of the nerv- 
ous system, could lead to mathematical 
forms and finally biological machines. 

Certain functions of the neuron al- 
ready have been duplicated in an elec- 
tronic circuit built by Von Fourster at 
the University of Illinois, and General 
Electric’s research laboratory is build- 
ing a piece of equipment to duplicate 
some functions of the neuron. G.E.’s 
unit will be a practical information sys- 
tem about the size of a transistorized 
portable tape recorder. 

Scientists have known for years that 
brains, human and animal, are highly 
efficient and complex computers. Data 
from the senses are turned into digital 
(numerical) code and transmitted along 
the nerves to the brain. The brain con- 
verts to analog (quantitative) code and 
uses the data for the thinking process. 

While we are studying the funda- 
mental workings of general life proc- 
esses, engineering applications and tech- 
niques are producing newer, humanlike 
brain machines. Recent experiments by 
the Air Force Cambridge Research 
Laboratories indicate that it will soon 
be possible for operators to communi- 
cate with digital computers by voice 
for the insertion of real-time data. 
Tests have shown that a small digital 
computer, with a relatively simple 
speech-analysis accessory, has been able 
to recognize different spoken words. 


NEW electronic brain is being 

built by Dr. W. K. Taylor of the 
University of London. It will be able to 
read, write, and even talk. The talking 
will be heard as squeaks of varying 
pitch. The brain, using 4,000 cells and 
an eye of 100 photoelectric cells, will 
have a built-in selector which can decide 
which problems are more important. As 
a research tool, it will help researchers 
learn more about the workings of the 
human brain. It might even provide 
ways of detecting the onset of a mental 
breakdown. 

Electron “neurons” have been de- 
veloped by the Ford Motor Company’s 
Aeronutronic Division with a little de- 
vice, smaller than a penny, called 
MIND (Magnetic Integrator Neuron 
Duplicator). The MIND is modeled 
after the synaptic junction of man’s and 
animal’s nervous tissue. The junction 
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serves as a relay point for passing sig- 
nals from one nerve cell to another. It 
acts as a door that allows something 
specific to pass from one room to an- 
other and then closes to everything else. 
It corresponds, in a small way, to prop- 
erty filters. 

The study of property filters looks 
like a pay-off activity. These filters of 
living organisms screen out certain 
types of information and allow other 
types to pass. The frog has strong prop- 
erty filters. Its eye can focus sharply on 
a fly and its trajectory while seeing 
other things as a blur. 

Another property filter permits one 
frog to hear another accurately while 
missing other sounds at the same time. 
The. data-processing job of a learning 
machine would be simplified by filters 
like these. 


HE frog, a popular specimen, has 

told us other things. It was so-called 
“animal electricity” first discovered in 
the frog that led to the measure of 
electromotive force. When Professor 
Luigi Galvani’s assistant accidentally 
touched the crural nerves of the frog 
with his scalpel, the limb muscles of 
the creature seemed to contract and 
go into tonic convulsions. 

This discovery, one of the most im- 
portant in anatomy and electricity, 
prompted Alexander Volta to further 
experiment with the frog. Volta found 
he could cause the frog’s muscles to 
twitch by touching them with two dis- 
similar metals. He reasoned from this 
that the metals generated a current, 
the nerve conducted this current, and 
the muscles responded to close the loop. 

Computer development recently was 
nursed along a little more by a design 
technique called self-adaptation. Now 
the computer adapts itself to meet each 
situation as it arises. Like the human 
mind, it can handle one situation at a 
time and, when the occasion calls for 
it, move on to the next. The self-adapt- 
ing computer “thinks” more effectively 
and perhaps will function to help us in 
our own studies of the human brain. 

Using the computer as a research 
and investigating machine to learn 
how’ we humans go about solving 
problems can lead to firm conclusions 
such as: use of better problem-solving 
techniques and the development of 
combinations of machine and human 
intelligence. 
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The Research and Development Com- 
mand at Wright-Patterson Air Force 
Base, Dayton, Ohio, is inviting in- 
formal proposals outlining ideas for bi- 
onics research projects. Almost $1,000,- 
ooo will be spent this year for bionics 
research work. Of particular interest 
are the reactions of mathematical mod- 
els of living functions and the develop- 
ment of components, networks, and 
systems capable of performing these 
functions, 

The mission of the Air Research and 
Development Command (to help create 
new scientific technology and accelerate 
timely translation into military sys- 
tems) depends upon strenuous pro- 
grammed effort in the ever-widening 
spectrum of research and development. 
The Command’s success in designing 
superior future weapons hinges on ad- 
vances in applied research objectives, 
and some of these objectives lie in 
bionics. 

One of these ambitions is a capability 
desired by the end of 1967: to find out 
whether machines can be made to rec- 
ognize automatically and classify com- 
plex patterns. Through the study and 
simulation of biological pattern-recog- 
nizing systems it is hoped that pat- 
terns (such as those features, for in- 
stance, that appear on radarscope 
displays) could be recognized by man- 
made devices and used for the control 
of advanced data processing and other 
functions. Though some pattern-recog- 
nition devices have been made, there is 
still far more knowledge of the subject 
than engineering application of it. 

The Air Research and Development 
Command is conducting studies of 
nervous systems to design more reli- 
able subsystems from unreliable com- 
ponents. Though the nervous system 
is much more complex and contains 
many more components than a weap- 
ons guidance system, it operates suc- 
cessfully for many years because of 
circuitry principles involved. The neu- 
ral network could provide important 
clues for the design of reliable systems 
with relatively unreliable components. 


A* objective which supports and sup- 
plements these studies by ARDC is 
the plan to develop mathematical and 
logical modules and methods for de- 
scribing and understanding complex 
biological systems. If the superior bio- 
logical mechanisms of living things can 


be fully understood, an automatic, er- 
ror-free, real-time, intelligent data-proc- 
essing system might become a reality 
instead of being an objective. 

Creatures of the deep are showing us 
techniques and self-organizing func- 
tions that will lead to developments in 
greater diving, propulsion, detection, 
navigation, and ranging capability. A 
natural extension of this would be safer 
deployment of major weapons systems, 
faster, quieter, wakeless submarines and 
torpedoes, more effective early-warning 
devices, more accurate navigation and 
ranging, and longer range communica- 
tions. In general, weapons systems 
could be far more effective through a 
magnitude of undersea mobility which 
is now impossible. 

And then there could be dividends 
—those unexpected but possible extras 
that sometimes ride in on the wake of 
a development. Studies of living things 
will, at least, boost the power of mod- 
ern man to build the world anew. 


yey will not only provide the 
feelers and thinkers for exploring 
and using the sea, the stethoscope for 
listening to the rhythmic pulse and 
heartbeat of nature, but perhaps the an- 
swer to these questions: What will man 
eat in space? How can we outlaw bio- 
logical warfare forever? Is it a sub 
marine? .. . If so, is it ours? 

To be successful and fruitful, bionics 
needs recognition and support. A vig- 
orous program to advance this new 
science might include: the promotion 
and recognition of bionics as a poten- 
tial vehicle helping to carry our mul- 
tiplexed technology beyond the fringes 
of space and the mysterious depths of 
the sea; the early training of engineers 
and biologists to use this vehicle. 

The vast, heaving arena between our 
continents is virtually untouched and 
as yet uncontrolled by any one nation. 
Its domination by any nation means a 
firm restricting grip on the arms of 
the free world. One nation is striving 
already to make it a liquid satellite of 
submarine units. Not until we realize 
that we are now in a world struggle 
will we act accordingly, with the quiet 
aggressiveness and skill found in some 
of nature’s living systems. 

Together with working the organiza- 
tional “bugs” out of our defense setup, 
we should somehow get the bionics bug 
into the research effort. 
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RCA AIRBORNE SINGLE SIDEBAND 


Performance proven in Operation “Deep Freeze” 


RCA’s single sideband modification of the 618S-1 high 
frequency communication equipment has demonstrated 
proven capability under actual flight operations during 
Operation “DEEP FREEZE,” now being conducted 
by the U. S. Navy with the support of the U. S. Air 
Force and MATS. 


The RCA concept of modifying proven, existing equip- 
ments, such as the AN/ARC-65, has resulted in the most 
economical approach to the utilization of single sideband 
performance capabilities. The 618S-1/MC and AN/ARC- 
388A SSB modifications are the latest additions to the 
family of RCA Communications Equipments now pro- 
viding extra capability to meet present and future mili- 
tary and civil operational communications requirements. 


Several thousand RCA Airborne Single Sideband Equip- 
ments are now in flight operation. 


For further information on the 618S-1/MC, AN/ARC-38A, and other 
airborne communication equipments write: Marketing Dept., Air- 
borne Systems Division, Defense Electronic Products, Radio Cor- 
poration of America, Camden 2, New Jersey. 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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COUNTS 


Vitro has performed the little- 
known but important role of 
systems engineering coordinator 
on more than 60 military systems. 
Take a careful look at this func- 
tion — integrating components of 
complex range instrumentation 
and shipboard weapon systems. 
This backstage assignment has 
resulted in “on-time” performance 
to the military services. 


Vitra 








VITRO LABORATORIES/ Division of Vitro Corporation of America/SILVER SPRING, MD.* WEST ORANGE, N.J.* EGLIN AFB, FLA. 
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Look to Parsons for PERFORMANCE 
AEROSPACE ENGINEERING—Second to None 


Unlike legendary Aquila, the Eagle, whose powerful wings carried 

him into the heavens, man, in his conquest of space, must depend upon 
Imaginative Engineering. Parsons’ resourcefulness in Imaginative 
Engineering has been demonstrated on a wide variety of Aerospace 
projects for industry and government. Close liaison between all operating 
and service groups permits efficient and economical handling of projects 
of any size. 


The Ralph M. Parsons Company, Los Angeles, United States Offices: 
Pasadena, Houston, Huntsville, New York, Washington. International 
Offices: Asmara, Baghdad, Bangkok, Beirut, Cairo, Calgary, Dacca, 
Djakarta, Jeddah, Karachi, London, New Delhi, Paris, Teheran, Tokyo, 


Toronto. 


x 
be WORLD-WIDE SERVICES: AkCHITECT-ENGINEERING ¢ PETROLEUM-CHEMICAL ENGINEERING * CONSTRUCTION * ELECTRONIC SYSTEMS 


AND COMPONENTS * WATER DEVELOPMENT AND SYSTEMS ¢ APPRAISALS AND ECONOMIC STUDIES ¢ PLANT OPERATION * PERSONNEL TRAINING 


























Bell-powered Agena satellites in orbit — symbolized. 


THE ENGINE WITH THE FUTURE 


Reliability . . . Efficiency . . . Flexibility. 
In space, these words have a million-dollar meaning. 


Vast sums of money and vital scientific data ride on 
these built-in attributes of Bell Aerosystem’s rocket 
engine for Lockheed’s Agena satellite, second stage of 
the Air Force Discoverer series. 


The Agena engine, designed with space in mind long 
before space became a household word, has fulfilled 
its every mission and has placed more tons of useful 
payload into orbit than any other power plant. Its 
operational reliability is backed by six years of develop- 
ment and 5,000 test firings. 


This Bell engine now has re-start capability — the first 
in the nation. This means that its satellite can change 
orbit in space without the penalty of extra engines. 
Presently in production, this engine also is adaptable 
to new fuels and new assignments and, consequently, is 
programmed for important military and peaceful space 
ventures of the future. 

Agena’s engine is typical of the exciting projects in Bell’s 
rocket propulsion center. It is part of the dynamic new 
approach of a company that’s forging ahead in rocketry, 
avionics and space techniques. These skills serve all 
government agencies. Engineers and scientists anxious 
for a new kind of personal challenge can find it at Bell. 


BELL AEROSYSTEMS COMPANY 
BUFFALO 5, N.Y. 


DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 








